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ABSTRACT 

Presented  is  the  experimental  edition  of  Unit  IV: 
Transfer  and  Cycling  of  Materials  in  My  Environment,  which  consists 
of  29  life  science  curriculum  activities  intended  for  the 
13-to- 15-year-old  educable  mentally  retarded  child.  The  curriculum 
guide  is  being  used  in  the  final  field  test  prior  to  revision. 
Stressed  throughout  the  program  are  ecological  themes,  inquiry 
skills,  problem  solving  skills,  environmental  elements,  and 
applicational  behaviors  and  attitudes.  Eight  to  12  activities  for 
each  of  the  three  core  study  areas  %#ithin  Unit  iv  are  given  of  v^ich 
the  following  are  examples:  plant  and  animal  hunt,  making  a  pill  bug 
habitat,  the  hamburger  lab,  garbage,  and  planning  in  compost. 
Activities  are  organized  into  materials,  teaching  strategies,  and 
anticipated  student  behaviors.  The  three  cores  consider  energy  and 
material  transfer,  decomposers  in  the  environment,  and  garbage  and 
the  environment  respectively.  The  ecological  theme  developed  is  the 
cyclic  nature  of  processes,  the  inquiry  skill  seen  to  be  developed  is 
guessing  and  applying.  Two  problem  solving  skills  emphasized  are 
identifying  controls  and  drawing  conclusions.  The  environmental 
element  considered  is  air.  A  desired  behavior  outcome  is  skill  in 
personal  body  care.   (For  related  curriculum  guides  see  EC  050  871 
through  EC  050  874.)  (DB) 
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INTRODUCTION 


The  project  to  develop  a  life  science  curriculum  for  the  educable 
mentally  handicapped  (EMH)  was  originally  funded  in  the  summer  of 
1969  by  the  Division  of  Research,  Bureau  of  Education  for  the 
Handicapped,  United  States  Office  of  Education.    The  project  is 
charged  with  writing,  field  testing,  evaluating,  and  disseminating 
materials  dealing  with  topics  in  life  sciences  for  the  EMH  popula- 
tion in  our  schools. 

ME  NOW,  the  BSCS  model  life  science  program  for  educable  mentally 
handicapped  youngsters  in  the  11-  through  13-year  age-group,  has 
been  released  and  is  available  from  HuU>ard  Scientific  Company  of 
Northbrook,  Illinois. 

On  the  basis  of  the  success  of  the  MB  NOW  program,  and  in  antici- 
pation of  meeting  further  student  and  instructor  needs,  the  Bureau 
of  Education  for  the  Handicapped  has  provided  the  BSCS  with  a 
three-year  continuation  grant  to  develop  model  materials  for  13- 
to  15-year-old  EMH  students.    Recognition  by  the  educational 
community  of  the  need  for  special  emfdiasis  on  matters  of  ecological 
concern  led  the  BSCS  staff  to  decide  early  in  the  project  that  a 


portion  of  the  materia 
mental  studies.  The 
which  is  entitled  ME  A 
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Sumner,  1973  -  Revision 

1973-74  academic  year  -  Conclusic 


INTRODUaiON 


BSCS 


portion  of  the  materials  for  ENH  students  should  focus  on  environ- 
sental  studies «  The  time  line  for  developing  this  new  curriculun, 
which  is  entitled  ME  AND  M3f  ENVIRONMENT,  is  shown  below. 

In  May  1971,  a  planning  conference  was  held  to  prepare  guidelines  for 
the  development  of  ME  AND  My  ENVIRONMENT.    The  conference  was  attended 
by  the  five  members  of  the  advisory  committee,  four  of  whom  are  in  the 
field  of  special  education  and  the  fifth  is  in  biology;  the  project 
writing  team  consisting  of  five  special  education  teachers  and  five 
biology  teachers;  and  the  BSCS  project  staff.    Conferees  developed 
guidelines  covering  areas  of  environmental  concern  and  utility  for  the 
target  population  of  children,  the  characteristics  of  this  population, 
and  the  needs  of  these  children  that  might  be  met  through  environmental 
studies.    A  multidimensional  model  incorporating  the  science  content, 
cognitive  and  affective  behaviors,  ecological  themes,  contextual  focus, 
and  needs  of  the  children  resulted  from  the  planning  conference.  Polloif^ 
ing  the  conference,  the  BSCS  project  staff  prepared  a  proposed  content 
and  objective  outline  for  the  curriculum.    A  thorough  study  was  made  of 
the  existing  literature  covering  the  ^ysical,  social,  and  psychological 
needs  of  handicapped  adults;  the  staff  then  attended  to  identify  lAich 
of  those  needs  might  be  met  by  ME  AND  My  ENVIRONMENT. 

summer,  1971  -  Initial  writing  conference 
1971-72  academic  year  -  initial  testing 
Summer,  1972  -  Revision 

1972-73  academic  year  -  Large-scale  field  test 
Summer,  1973  -  Revision 


1973-74  academic  year  -  Conclusion  of  field  test 
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THE  ROLE  OF  THE  TEACHER  IN  THIS  EXPERIMENTAL  EDITION 

This  curriculum  has  been  written  by  teachers;  it  will  be  tested  and  modified  by  teachers.  BSCS  has  a 
enthusia3tic  teachers  for  this  development,  testing,  and  modification*  Ten  of  these  teachers  served  i 
more  were  selected  as  eaq^rimental  teachers  to  provide  the  best  possible  initial  field  test  of  the  cu: 
feedback  for  the  revisicai  depends  heavily  upon  the  resourcefulness  of  these  teachers.  This  means  tha 
including: 

1.  inplementing  the  strategies  and  activities  exacUy  as  they  have  been  written.  Only  vAien  the  comb: 
curriculum  as  prescribed  are  analyzed  can  its  strengths  aad  weaknesses  be  revealed. 

2.  Developing  a  feel  for  the  inquiry  strategy,  flow  of  activities,  and  ultimate  student  behaviors  arc 
this  understanding  of  the  rationale  of  this  program,  the  test  teachers  must  suggest  extensions  of 
invent  yet  others  as  needed  that  would  enable  their  students  to  achieve  the  objectives  \Aien  the  si 

3.  Providing  timely,  accurate,  and  detailed  feedback  specifying  strengths  and  weaknesses,  modificatic 
activity. 

4.  Contributing  to  the  actual  writing  of  the  curriculum  in  a  few  of  the  open-ended  situations.  We  pi 
at  spots  i4iere  we  have  given  you  the  opportunity  to  develop  a  portion  of  an  activity  in  depth.  Nc 
but  it  will  liable  us  to  identify  potential  writers  among  the  group  of  test  teachers. 

The  following  outline  will  provide  you  with  an  overview  of  the  major  components  of  the  programs 
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UNIT  I.    EXPLORING  MY 
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Interrelationships  Of 
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Experimenting 
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Sensing  My  Environment 
Investigating  My  Environment 
Landmarks  in  My  Environment 


Identifying 


Knowing  What  The 
Problem  is  And  What 
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will  be  tested  and  modified  by  teachers.    BSCS  has  attempted  to  find  highly  skilled,  flexible,  and 
ing,  and  modification.    Ten  of  these  teadiers  served  as  writers  to  create  the  materials.  Fourteen 
rovide  the  best  possible  initial  field  test  of  the  curriculum.    The  success  of  this  test  in  providing 
he  resourcefulness  of  these  teachers.    This  means  that  the  test  teachers  have  several  responsibilities 


xactly  as  they  have  been  written.    Only  yitien  the  combined  resvats  of  all  teachers*  use  of  this 
s  strengths  and  weaknesses  be  revealed. 

Blow  of  activities,  and  ultimate  student  behaviors  around  which  the  curriculum  is  organized.  Through 
;>rogram,  the  test  teachers  must  suggest  extensions  of  some  activities,  modifications  of  others,  and 
5  their  students  to  achieve  the  objectives  ^en  the  specified  strategies  are  inadequate* 

Jback  specifying  strengths  and  weaknesses,  modifications,  alternatives,  and  student  responses  for  each 


trriculum  in  a  few  of  the  open-ended  situations.    We  purposely  have  provided  blank  pages  in  the  manual 
lity  to  develop  a  portion  of  an  activity  in  depth.    Not  only  will  this  give  ideas  to  the  future  writers, 
inciters  among  the  group  of  test  teachers. 

^erview  of  the  major  con^nents  of  the  program: 
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The  student  develops: 


Knowing  What  The 
Problem  Is  And  What 
To  Do  To  Solve  It 


-*-a  sense  of  self-identity. 


Identifying 


— *a  success  syndrome* 


Shelter 


--an  attitude  of  inquiry. 
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UNIT  II.    ME  AS  A  HABITAT 

Microbes  And  Me 
Diseeise  In  People  Habitats 
Environmental  Choices  And 
.  Chances  (Drugs,  Alcohol, 
Smoking) 


UNIT  III. 


ENERGY  RELATION- 
SHIPS IN  MY 
ENVIRC»9MENT 


Introduction  To  Energy 

Energy  in  Food 

Energy  Flow  Through  Pood 

Chains  And  Webs 
Food  Making  in  Plants 


miT  IV.    TRANSFER  AND 
CYCLING  OF 
MATERIALS  IN 
MY  ENVIRDNNENT 

Energy  And  Material  Transfer 
Decoioposers  in  My  Environment 
Garbage  And  My  Environment 
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-skills  in  functional,  receptive, 
and  expressive  conmunicaticm 
about  his  environment. 

-skills  in  recognizing  environ- 
mental landmarks  and  utilizing 
these  for  orientation  and 
mobility. 

-a  recognition  of  his  social 
dependence  on  others  and  his 
biological  dependence  on  the 
environment. 

-an  understanding  of  the  inter- 
relationships beti#een  lenyiron- 
mental  ccm^nents. 

-skills  in  employing  systematic 
prc^lem-solving  tediniques  to 
persistent  problems  of  daily 
life. 

"Skills  in  hygienic  personal  body 
care. 

-skills  in  the  selection,  prepara- 
tion, and  storage  of  food. 
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UNIT  V.     POPULATIONS  AND 
SOCIETIES 

Behavior  Within  Different 

Social  Levels 
Population  size  And 

Co]ic>lexlty 
Behavior  And  Population 

Density 
population  Size  And 

Resource  Use 
Population  Growth 


Finiteness  Of  Resources 


Population  Dynamics 


Ecological  Trade-Off 
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SOME  GENERAL  OBJECTIVES 


1. 


2. 


To  help  the  mentally  handicapped  child  develop  interests,  skills, 
and  positive  attitudes  through  experiences  with  scientific  ~ 
especially  biological  ~  concepts* 

To  provide  the  mentally  handicapped  child  with  challenging 
intellectual  activity  at  a  level  ccmmensurate  with  his 
ability  to  respond  effectively. 


3.    To  aid  the  child 
heightened  observ 
measure  of  self-c 
for  his  environm 

4*    To  contribute  to 
social  maturity 
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Speculating 


Predicting 
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And  Formulating 
Questions 


Designing  Experiments 


Water 
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— an  attitude  of  self-concern,  as 
well  as  social  concern,  related 
to  his  environment. 

—skills  in  making  indepenctent 
decisions  that  relate  to  the 
quality  of  his  environment. 

--a  feeling  of  competence  in  dealing 
with  his  environment, 

-'^a  basis  for  aesthetic  apprecia^ 
ti<m. 

—skill  that  m^  lead  to  a  hcbby 
or  Evocation  over  a  lifetime. 

—an  attitude  about  and  concern  for 
overcrowding  and  its  social  and 
personal  implications. 


3. 


op  interests,  skills, 
ith  scientific  — 


bh  challenging 
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4. 


To  aid  the  child  in  establishing  functional  modes  of  living  throtigh 
heightened  observation,  a  well-developed  curiosity,  an  increased 
measure  of  self-confidence,  and  a  sense  of  responsibility  to  and 
for  his  environment. 

To  contribute  to  the  development  in  the  child  of  a  higher  level  of 
social  maturity  and  emotional  stability  that  can  lead  to  increased 
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vocational  proficiency,  realistic  self-concept,  creative  self- 
expression,  and  more  effective  assimilation  into  the  community. 

5.  To  develop  in  the  child  a  knowledge  of  himself  in  relation  to 
his  environment,  along  with  a  tendency  to  apply  this  knowledge 
to  the  tasks  of  everyday  living. 

6.  To  contribute  to  increased  knowledge  about  the  learning 
characteristics  and  limitations  of  the  educable  mentally 
handicapped  pupil,  and  about  effective  strategies  for 
instruction. 

BASIC  ASSUMPTIONS  UNDERLYING  THE  DESIQI  FOR  THE  CURRICULUM  MATERIALS 

In  the  initial  discussions  with  the  special  education  ccmrounity,  some 
basic  assumptions  for  the  development  of  the  life  science  materials 
were  identified.    These  were  revised  somewhat,  based  on  the  develop*- 
ment  and  testing  of  ME  NOff,  to  form  the  underlying  assumptions  for 
the  development  of  ME  AND  MY  ENVIRDNB1ENT. 


1. 


2. 


3. 


4. 


Ideas  must  be  developed  with  a  minimum  of  reading  on  the  part  of 
the  student. 

Vocabulary,  where  possible,  should  involve  functional  rather  than 
technical  language,  although  technical  names  are  taught  when 
these  may  be  useful  to  the  student. 


Entry  points  should  be  concerned  with  concrete,  tangible 
rather  than  with  abstract,  intangible  ideas  or  concepts. 


« things," 


The  clauisroom  environment  and  the  materials  should  not  be 
cluttered  with  dis tractors;  however,  a  variety  of  perceptual 
modes  and  instructional  media  should  be  used  (e.g.,  sight, 
touch,  smell,  etc.). 
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Activities  should  be  developed  in  small,  discrete  units  that  build 
on  or  reinforce  a  concept  or  skill. 

Learning,  for  the  EMH  student,  requires  slower  pacing,  greater 
redundancy,  and  time  for  participation  by  each  stixlent.  The 
instructional  materials  should  be  student-doing  rather  than 
student-watching. 

An  activity  xnust  involve  the  student  in  ways  of  applying  the 
desired  behavior;  transfer  cannot  be  assumed. 


self- 
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8. 


9. 


10. 
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EMH  children  need  and  can  respond  effectively  to  am  activity- 
oriented  instructional  approach. 

The  curricultim  should  be  designed  to  provide  students  with  an 
experience  in  science  as  inquiry,  through  the  exploration  of 
their  environment. 

Most  teachers  of  the  Educa'  ie  Mentally  Handicapped  will  need 
specific  directions  in  using  inquiry  strategies  for  teaching 
science  concepts. 

The  teachers  of  the  Educable  Mentally  Handicapped,  for  the  most 
part,  are  not  science-oriented;  therefore,  the  materials  should  be 
specific  with  regard  to  science  techniques. 

The  materials  and  methods  must  allow  for  attention  to  individual 
differences  and  to  specific  learning  characteristics  of  the 
population. 


be 
eptual 
ght, 


13.    To  achieve  the  objectives,  designers  of  the  materials  should 

attempt  to  create  a  balance  between  detail  and  motivation;  that 
is,  the  amount  of  minute  and  abstract  detail  that  can  be  learned 
is  probably  a  function  of  the  interest  and  motivation  that  can 
be  established  to  deal  with  it. 
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MAJOR  AIMS  FOR  AND  MY  ENVIRONMENT,  A  JUNIOR  HIGH  EMH 
SCIENCE  CURRICULUM   ^ 

The  curriculum  includes  instruction  related  to  the  personal  well- 
being,  self-worth,  confidence,  and  successful  coping  of  each  person 
to  meet  persistent  daily  life  problems.    The  major  aims  are: 

1.  Development  in  each  child  of  a  sense  of  identity  as  a  person  who 
has  ^ome  degree  of  control  over  and  can  act  on  his  environment. 
This  will  lead  to  a  degree  of  self-determination  based  on  a 
rational  coping  with  situations  rather  on  a  passive  compliance 
or  an  impulsive  response  to  problems. 

2.  Development  in  each  child  of  a  success  syndrome.    More  than 
anything  else,  each  activity  is  intended  to  be  a  success 
e^rience  for  each  child.    It  is  the  teacher's  responsibility  - 
almost  obligation  -  to  see  that  each  child  succeeds  at  a  level 
that  is  challenging  to  his  abilities  and  that  preserves  his 
self-respect.    It  is  a  further  responsibility  of  the  teacher 

to  point  out  his  achievement.    As  a  group,  the  students  should 
help  each  individual  fit  what  he  has  done  into  a  pattern  of 
accomplishment . 

The  curriculum  is  intended  to  be  intellectually  stimulating,  and 
escploratory  for  each  student,  and  to  induce  him  to  beccxne  actively 
involved.    It  should  encourage  the  following  outcome; 

3.  Development  in  each  child  of  an  interest  that  could  becoxne  a 
hobby  or  avocation  over  a  lifetime  (through  an  exposure  to  em 
array  of  experiences  in  science) .    It  is  hoped  that  many  children 
will  find  some  area  —  perhaps  growing  plants,  caring  for 
animals,  identifying  flowers,  collecting  things,  or  simply 
enjoying  outings  into  the  country  —  that  they  feel  strongly 
about  and  cam  develop  some  ccmipetence  or  knowledge  in.  This 
would  provide  a  means  of  self-expression,  and  (perhaps)  allow 
some  degree  of  sharing  or  involvement  with  others. 
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The  curricultim  is  organized  around  eight  ecological  themes.    There  are 
some  specific  content  objectives  related  to  these.    The  ultimcite 
objectives  eure: 

4.  Development  in  each  child  of  a  sense  of  relationship  and  empathy 
with  other  living  things.    It  is  hoped  this  will  lead  to  a  positive 
regard  and  caring  about  what  affects  them  as  individuals  and  as 

a  group y  because  what  affects  them  affects  the  community  of  man. 

5.  Development  in  each  child  of  an  understanding  of  environmental 
conditions  that  will  lead  to  a  sense  of  responsibility  for  the 
environment  and  actions  that  protect  or  improve  it. 

These  are  the  five  overriding  aims  that  should  serve  as  reference  points 
for  teachers  and  guide  much  of  what  they  plan  and  do  in  the  classrocm. 
A  junior  high  student  in  one  of  the  first  classes  that  tested  these 
materials  expressed  what  is  needed  this  ways    "I  just  feel  that  if  we 
want  these  kids  to  improve ^  and  that's  the  whole  idea  of  it,  you  have 
to  bring  these  kids  a  certain  amount  of  happiness.    You  have  got  to 
make  them  feel  that  they  are  really  wanted.    If  they  are  wanted,  they 
aill  try  a  little  harder.    That  sounds  kind  of  childish,  I  suppose,  but 
it  works. . .Another  thinj.. .always  inspire:  'Come  on,  put  your  best  foot 
down  —  try  it  again.'    You  know,  things  like  that.    I  mean,  to  me, 
just  the  tone  of  voice  makes  a  difference  to  me  about  going  out  or 
staying  in  this  class.    I  just  feel  that  they  don't  want  me  —  And  they 
don't,  (when  their  tone  says)  'Oh,  Eddie!    Why  did  he  have  to  come 
today?'" 

ECOLOGICAL  THEMES 

Since  the  original  planning  conference  for  the  development  of  ME  AMD 
MY  ENVIRONMENT,  eight  ecological  themes  have  emerged  which  seem  to 
encompass  the  major  ideas  and  concepts  (i.e.,  the  science  content) 
that  t}3  curriculum  development  team  sees  as  appropriate  for  this 
student  population.    These  themes  are  broad  generalizations,  some 
understanding  of  which  appears  to  be  a  prerequisite  for  coping  with 
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one's  own  environment  as  well  as  with  society's  environmental 
problems.    The  themes  are  probably  best  thought  of  as  imifying 
threads  v^ich  run  throughout  the  curriculum. 

1.     INTERRELATIONSHIPS  OF  ENVIRONMENTAL  COMPONENTS. 

"When  we  try  to  pick  out  anything  by  itself,  we  find  it  hitched  to 
everything  else  in  the  universe."    -John  Muir 

Life  is  entirely  dependent  upon  the  things  that  the  environment 
supplies:    air,  water,  food,  shelter,  and  subtle  things  such  as  a 
suitable  temperature  and  humidity.    Animals  depend  upon  other  animals 
or  plants  for  food.    Scavengers  (carrion  and  detritus  feeders)  and 
dec<»nposers  (bacteria  and  fungi)  obtain  their  nutrition  from  the 
remains  of  living  organisms.    Green  plants  depend  upon  sunlight,  air, 
water,  and  minerals  from  their  environment  and  form  the  base  upon 
which  all  orcranisms  are  interconnected  by  food  chains  and  complex 
food  webs. 

Organisms  interact  with  each  other,  and  with  the  environment,  in  a 
variety  of  ways  in  addition  to  the  eater-eaten  relationships  of 
food  chains  or  webs.    Plants  compete  with  each  other  for  light, 
water,  soil  nutrients,  and  growing  space.    Animals  c<»ipete  for 
available  food  resources,  space,  and  shelter.    Other  relationships 
include  parasiterhost  and  pathogen-host  intoractions. 

The  important  consequence  of  this  theme  is  that  actions  are  not 
singular,  nor  do  they  have  singular  impact.    Man's  competitive 
interactions  have  far-reaching,  often  unknown  consequences.  For 
example,  cleauring  land  for  raising  agricultural  crops  destroys  the 
habitat  for  plants  and  animals  and  disrupts  certain  food  webs,  while 
establishing  suitable  habitat  for  agricultural  species.    The  resulting 
monocultures  are  often  vulnerable  to  attack  by  pests  because  populations 
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of  natural  predators  have  been  removed.    Attempts  to  control  these 
competitive  organisms  through  a^lications  of  pesticides  may  simply 
exacerbate  the  situation  by  killing  nontarget  organisms  such  as 
predators,  scavengers,  and  decomposers  which  are  actually  beneficial. 
Similarly,  herbicides  used  in  control  of  weeds  i^ich  are  counting  with 
crops  may  destroy  habitats  for  natural  predators,  making  additional 
applications  of  insecticides  necessary;  these  in  turn  may  kill  more 
nontarget  beneficial  orgemisms.    Numerous  studies  have  shown  that 
large-scale,  indiscriminate  use  of  pesticides  may,  in  the  long  run, 
actually  decrease  agricultural  productivity.    In  addition,  manufacture, 
transport,  and  application  of  pesticides  and  fertilizers  contribute  to 
air  and  water  pollution,  thereby  adding  to  the  degradation  of  vital 
resources  upon  which  all  life  depends.    This  is  but  one  sinqple  example 
of  a  myriad  possibilities.    If  we  escpect  students  to  start  thinking  in 
terms  of  consequences,  it  is  imperative  that  they  realize  and  appre- 
ciate that  life  depends  upon  interrelationships  and  that  apparently 
simple  actions  may  have  far-reaching  implications. 

2.     DIVERSITY  AND  PATTERN. 

There  is  great  diversity  in  the  environment.    Differences  in  climate 
and  topography  generate  different  environments  made  up  of  different 
communities  of  plants  and  animals.    Plants  and  animals  differ  as  they 
are  adapted  to  perform  different  functions.    Even  within  a  species 
there  is  diversity.    But,  it  is  possible  to  find  patterns  within  that 
diversity.    Recognizing  patterns  helps  one  conceptualize  and  understand 
the  functioning  and  interrelationships  of  all  environmental  elements 
within  the  biosphere. 

If  one  looks  at  the  organisms  in  any  habitat,  he  discovers  a  variety 
of  sizes,  shapes,  and  colors.    Further  examination  will  reveal  groi^>s 
of  organisms  that  are  related  in  various  ways,  e.g.  some  produce  food 
(producers)  while  others  feed  upon  these  producers  (conswers) .  We 
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find  that  the  organis»3S  are  all  related  in  a  pattern  forming  a  food 
neb* 

Diversity  is  thought  to  enhance  the  stability  of  a  system,  for  it 
provides  alternate  channels  of  energy  or  materials  flow  if  part 
of  the  system  is  lost  or  overburdened.    For  example,  consider  a 
single  food  chain:    plants,  grasshoppers,  frogs,  snakes.    If  one 
link  in  the  chain  is  lost,  e.g.  the  grasshoppers  are  wiped  out  by 
insecticides,  all  links  beyond  that  one  will  also  be  lost  if  they 
have  no  alternative  sources  of  food.    In  a  complex  food  web,  however, 
a  link  may  be  lost  without  destroying  the  system;  links  beyond  the 
missing  one  may  turn  to  another  channel  for  food  (e.g.,  the  frogs 
may  e3q)loit  another  type  of  insect  food  resource) .    Thus,  pre- 
serving diversity  may  be  necessary  in  preserving  the  stability 
of  the  life  suM>ort  system  of  the  biosphere.    Man  cannot  exist 
2ilone. 

It  is  often  said  that  variety  is  the  spice  of  life.  Diversity 
makes  the  environment  less  monotonous  and  more  interesting.  This 
aesthetic  component  should  receive  anphasis  in  the  curriculum. 

3.     COMPLEMENTARITY  OF  ORGANISMS  AND  ENVIRONMENT. 

A  ccnqplement  is  something  that  completes  or  fills  out  something. 
Cooplementarity  in  this  context  refers  to  the  completion  brought 
about  by  interrelationships  i^iich  are  dependent  upon  one  another. 
A  few  examples  should  clarify  the  meaning  of  this  theme. 

Organisms  use  material  things  from  the  environment  and,  in  turn  recycle 
things  to  the  environment  which  may  be  used  by  other  organisms.  Thus, 
the  presence  of  organisms  modifies  the  environment  in  various  ways,  some 
of  v*iich  make  the  environment  more  suitable  for  other  organisms.  Plants 
use  carbon  dioxide  and  release  more  oxygen  than  they  use.  Consumer 
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organisms  (animals,  decomposers)  use  oxygen  and  release  carbon  dioxide. 
Both  the  producers  and  consumers  are  dependent  upon  the  environment  for 
these  resources,  and  the  balance  of  these  materials  in  the  environment 
is  likewise  dependent  upon  both  groups  of  organisms. 

Without  scavengers  and  decomposers  there  would  be  a  prodigious  accumula- 
tion of  the  remains  of  once  living  organisms  cluttering  up  the 
environment.    Probably  all  of  the  available  carbon,  oxygen,  and  other 
essential  elements  would  be  tied  up  in  these  dead  remains.    Life  would 
have  come  to  a  screeching  halt  a  long  time  ago! 

The  presence  of  plants  improves  the  water-holding  capacity  of  a  watershed 
and  helps  prevent  erosion  of  the  soil  by  wind  and  water.    Plants  reduce 
the  rate  of  evaporation  of  soil  water  but  at  the  same  time  release  it  to 
the  atmosphere.    Thus,  plants  play  a  vital  role  in  the  water  cycle  and 
influence  local  climates  through  the  regulated  flow. 

Plant  succession  is  a  classic  example  of  complementarity.    An  abandoned 
field,  new  roadsid  ,  or  similar  distxarbed  area  is  quickly  invaded  by 
hardy  pioneer  plants  which  we  usually  think  of  as  weeds.    As  these  grow, 
die,  and  decay,  they  modify  the  immediate  environment  and  are  replaced 
by  plants  which  are  better  adapted  to  the  new  conditions.    These,  in 
turn,  cause  further  modifications  and  are  replaced  by  other  populations; 
finally  a  relatively  stable  community  exists  that  is  able  to  replace 
itself  and  that  is  in  dynamic  equilibrium  with  the  environment.  Such 
communities  are  usually  referred  to  as  climax  communities. 

4.    PLOW  OP  ENERGY 

"The  biotic  stream  is  capable  of  flowing  in  long  or  short 
circuits,  rapidly  or  slowly,  uniformly  or  in  spurts,  in 
declining  or  ascending  volume.    Ecology  calls  this  sequence 
of  stages  in  the  transmission  of  energy  a  food  chain,  but  it 
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can  be  more  accurately  envisioned  as  a  pipe  line  (\^ich) 

leaks  at  every  joint."    -Aldo  Leopold. 

Energy  may  be  defined  as  the  capacity  to  do  work.    To  cause  movement 
requires  energy;  indeed,  to  do  anythincf  requires  energy.  Life 
depends  upon  this  continuous  flow  which  is  initiated  by  a  constant 
input  of  energy  from  the  sun,  its  photosynthetic  transformation 
from  light  to  chemical  energy  by  the  producer  organisms  (green 
plants),  its  passage  from  organism  to  organism  along  various  food 
chains,  and  its  eventual  loss  as  radiant  heat  to  outer  space.  Each 
time  that  energy  is  converted  or  transformed  at  each  step  along 
the  way,  some  of  it  is  lost  frcmi  the  system  and  is  no  longer 
available  to  do  useful  work.    This,  in  simple  terms,  is  the 
second  law  of  thermodynamics.    Green  plants  are  able  to  fix 
photosynthetically  only  a  portion  of  the  sun's  energy  that 
they  intercept.    In  turn,  some  of  the  energy  vrtiich  they  trap 
and  store  is  used  by  the  plants  for  such  things  as  growth, 
reproduction,  and  the  movement  of  materials.    Thus,  only  a 
portion  of  that  original  stored  energy  is  available  to  the 
organisms  which  eat  the  plants.    These  organisms  likewise  use 
energy  in  their  various  life  processes  so  that  only  a  small 
portion  of  the  energy  ^ich  they  received  from  eating  plants 
is  available  to  their  predators.    As  a  consequence,  only  about 
one-tenth  of  the  energy  at  any  step  in  a  food  chain  is  available 
to  the  next  level.    An  acre  of  agricultural  land  will  provide 
enough  food  energy  for  about  1.5  persons  for  a  year  if  planted 
in  wheat,  but  will  feed  only  0.1  person  if  used  to  raise  beef 
cattle I 

Society's  use  of  fossil  fuels  is  simply  a  utilization  of  energy 
captured  and  stored  over  millions  of  years  by  green  plants.  As 
such,  this  source  of  energy  is  in  finite  supply  and  is  a  nonrenewable 
resource.    Electricity  generated  by  foesil-fuel  burning  plants  can 
similarly  be  traced  to  the  sun.    Hydroelectric  plants  offer  a  limited 
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alternative  source  of  electricity.    This  source  is  also  finite  because 
of  the  limited  number  of  adequate  sites.    The  use  of  nuclear  reactors 
(i*ich  is  siirply  a  duplication  on  earth  of  the  natural  processes  taking 
place  on  the  sun  to  release  energy)  to  generate  electricity  offers  an 
alternative  source  of  energy  for  society;  this  source,  however,  as  are 
all  others,  is  governed  by  the  laws  of  thermodynamics.    The  energy, 
once  released,  flows  through  the  system  and  is  eventually  lost  to 
space  as  heat.    This  source  is  also  finite,  but  refinements  in  the 
technology  of  the  breeder  reactor  may  make  it  a  very  large  source.  The 
exploitation  of  nuclear  energy  is  fraught  with  unanswered  questions 
and  problems.    How  can  we  safely  dispose  of  the  radioactive  wastes 
generated?    Can  the  earth  dissipate  the  huge  amounts  of  waste  heat 
generated?    What  effects  will  this  heat  have  on  climates,  ecosystems, 
organisms? 

It  should  be  emphasized  that  nuclear  energy  offers  little  hope,  at 
present,  of  replacing  the  sun  as  a  life-supporting  source  of  energy. 
In  the  forseeable  future,  roan*s  only  source  of  food  energy  will  be  the 
sun,  through  jdiotosyn thesis  of  green  plants. 

5.     CYCLIC  NATUBE  OF  PROCESSES. 

"All  the  rivers  run  into  the  sea,  yet  the  sea  is  not  full." 
-'King  solcxnon 

In  contrast  to  energy,  materials  (matter)  are  continuously  cycled  fr<»i 
living  co  nonliving  systems.    Materials  necessary  for  life  are  in  finite 
supply,  and  if  they  were  not  constantly  cycled,  life  would  simply  run  out 
of  resources  and  cease.    Some  examples  include  the  ^-^ter  cycle,  the  carbon 
dioxide-oxygen  cycle,  the  nitrogen  cycle,  and  the  cycling  of  various 
essential  minerals  such  as  calcium,  potassium,  sulfur,  and  magnesitn. 
Decomposer  organisms  play  a  roost  vital  role  in  many  of  these  cycles, 
releasing  materials  which  have  been  incorporated  into  living  organisms 
so  that  they  are  once  again  available  to  other  organisms  in  the 
environment.  / 
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Man's  present  ea^loitatlon  of  consumable  resources,  in  inost- cases, 
upsets  these  natural  cycles.    The  manufacture  and  ultimate  discarding 
of  nonbiodegradable  products  removes  important  elements  and  compounds 
frcHD  the  natural  cyclic  processes  of  the  ecosphere  and  could  iiltimately 
lead  to  the  exhaustion  of  such  resources  for  the  life  support  system* 
Burning  of  fossil  fuels  is  changing  the  natural  balance  of  oxygen  and 
carbon  dioxide  in  the  atmosphere,  with  the  consequences  largely 
\inknown.    Degradation  of  air  and  water  through  pollution  and  the 
application  of  pesticides  destroys  organisms  which  are  vital  to 
cyclic  processes.  ^ 

6.    FINITENESS  OF  RESOURCES. 

To  paraphrase  Barry  Commoner:    Everything  has  to  ccane  fr<xn  somewhere. 
The  earth  has  been  likened  to  a  spaceship  because  of  its  finite 
supply  of  all  material  resources,    inasmuch  as  life  depends  upon  a 
continued  supply  of  resources,  things  have  to  be  used  over  and  over. 
Continued  exploitation  of  any  resource  will  lead  to  its  exhaustion 
unless  that  resource  is  recycled.    The  demands  of  today's  technologi- 
cal societies  are  placing  tremendous  burdens  on  the  earth's  resources 
and,  at  the  same  time,  the  wastes  generated  are  making  other  resources 
unavailable  or  unfit  for  supporting  life.    Projections  indicate  that 
we  will  have  depleted  our  supply  of  fossil  fuels  and  several  important 
metals  resources  early  in  the  next  century. 

Through  photosynthesis,  food  is  a  renewable  resource  so  long  as  the 
natural  cycles  are  able  to  resupply  the  raw  materials  necensary,  and 
so  long  as  environmental  conditions  necessary  for  plant  life  are 
maintained.    But,  the  amount  of  food  that  can  be  produced  on  the 
earth  at  any  one  time  is  finite  1    There  is  only  so  much  area  available, 
only  so  much  sunlight  that  can  be  intercepted,  and  only  so  much  of  the 
required  raw  materials  available. 

The  consequence  of  this  theme  is  that  an  indefinite  continuation  of 
growth  and  an  increasing  use  of  resources  is  impossible  when  the  supply 
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of  all  resources  is  finite.    This  is  true  of  population,  food  consimp- 
tion,  resource  utilization,  technology,  gross  national  product,  or  ary 
other  parameter  which  one  chooses  to  measure.    And  all  noteworthy  pre- 
dictions indicate  that  we  are  very  rapidly  reaching  the  limits  of 
growth.    Most  of  us  will  probably  experience  the  dire  consequences! 

7.    POPULATION  DYNAMICS. 

A  population  refers  to  a  collection  of  individuals  of  the  same  species 
occupying  a  given  space  at  a  given  time.    The  size  of  living  populations 
is  determined  by  four  factors:    rate  of  birth,  rate  of  death,  rate  of 
immigration,  and  rate  of  emigration.    Populations  tend  to  grow  geometri- 
cally (e.g.,  2,  4,  8,  16,  32,...)  to  the  limit  (carrying  capacity)  of 
their  environment  as  determined  by  the  available  food,  space,  predation, 
and  disease.    They  then  either  level  off  and  exist  in  some  fluctuating 
equilibrium  with  other  populations,  or  they  crash  back  to  some  low  level. 
A  common  misconception  is  that  all  biological  populations  tend  to 
follow  the  first  pattern:    growth  ^rtiich  is  described  by  an  S-shaped 
curve  up  to  the  carrying  capacity,  followed  by  a  fluctuating  equilibrium. 
There  are,  however,  many  biological  populations  vrtiich  dramatically  over- 
shoot the  carrying  capacity  of  their  environment  and,  as  resources  are 
rapidly  deleted,  crash  back  to  a  low  population  level.    A  blowfly 
population  is  a  good  example  of  the  latter.    Upon  arrival  at  a  carcass, 
the  population  increases  rapidly,  con^letely  overshooting  the  carrying 
capacity  or  the  environment's  capacity  to  sustain  the  population  for  any 
appreci^le  length  of  time.    As  the  food  resource  is  quickly  depleted, 
the  population  crashes  back  to  the  low  level  of  a  few  adult  flies  who 
are  searching  out  a  new  carcass  to  feed  upon. 

The  strategy  is  simple  —  ejqploit  the  environment  for  all  it's  worth 
vrtiile  it  is  here  and  hope  that  a  few  of  the  many  adults  produced  in  the 
process  will  survive  long  enough  to  make  it  to  the  next  carcass.  There 
is  evidence  that  the  characteristics  of  human  population  growth  are 
similar  to  those  described  for  the  blowfly,  and  our  present  exploitation 
of  the  earth's  resources  is  certainly  analogous  to  the  strategy  employed 
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by  the  blowfly.    While  such  a  strategy  nay  be  sound  for  organisms  like 
the  blowfly,  it  certainly  would  be  disastrous  for  mcuikind.    The  earth 
is  the  only  carcass  that  we  have. 

Since  resources  are  finite r  no  population  can  continue  to  grow  forever. 
The  human  population  has  grown  geometrically  over  the  past  few 
centuries*    Doubling  time  of  the  human  population  is  currently  less 
than  35  years,  and  the  most  optimistic  estimates  indicate  that  this 
population  will  exceed  the  carrying  capacity  of  earth  within  a 
century  (some  suggest  that  we  have  already  passed  the  carrying 
capacity  and  mamy  denogra^hers  and  ecologists  have  predicted  a 
crash  in  the  human  peculation  prior  to  the  year  2020) .  Population 
control  and  zero  population  growth  will  be  accomplished,  either  by 
self-inqposed  means  or  by  natural  means.    If  the  latter,  it  will 
occur  through  starvation,  disease,  war,  or  lower  fecundity. 
There  are  no  other  plausible  alternatives! 

Perhaps  the  greatest  service  that  this  curriculum  could  hope  to 
perform  is  to  help  this  population  of  youngsters  understand  the 
implications  of  population  growth  and  the  necessity  for  limiting 
family  size.    But,  to  achieve  the  desired  end,  the  curriculum 
must  provide  the  stiidents  with  an  understanding  of  the  ways  and 
means  by  irfiich  family  size  may  be  controlled.    This  is  one  area 
\diere  individuals  can  make  decisions,  can  have  an  Influence,  and 
can  contribute  to  the  solution  of  what  may  be  mankind's  most 
pressing  problem! 

8.    ECOLOGICAL  TIUVDE-OFFS. 

"Every  coin  has  two  sides.'' 

As  we  have  seen,  all  environmental  components  are  interrelated  in 
intricate,  cootqplex  ways.    No  action  has  singular  impact,  and  thus 
any  course  of  action  must  be  carefully  weighed  and  alternatives 
considered.    Any  course  of  action  involves  ecological  tradeoffs. 
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For  exanqple,  consider  society's  use  of  electricity.    Many  of  u« 
enjoy  a  life  style  lAich  is  very  closely  tied  to  the  conveniences  and 
labor-saving  devices  powered  by  electricity.    The  generati<Mi  of  that 
electricity  is  a  major  factor  in  environmaital  degradation.    By  and 
large,  we  have  made  the  decision  to  forego  a  certain  amount  of 
environmental  quality  to  enjoy  the  leisure  and  convenience  of  electri- 
cal appliances.    Projections  indicate  that  increases  in  demand  for 
electrical  power  will  require  strip  mining  vast  areas  of  Ifyooiing  and 
Montana,  exploiting  oil  shale  reserves  of  Colorado,  deleting  the  petro- 
leum reserves  of  the  Alaskan  north  slope  (with  the  inherait  dangers  to 
the  arctic  tundra) ,  and  constructing  large  nunbers  of  nuclear  power 
plants.    In  all  of  these  activities,  we  will  trade  off  various  awnints 
of  environmental  quality. 

INQUIlOf  PHILOSOPHY 

We  do  not  view  science  as  a  collection  of  facts  #  but  as  a  process  by 
which  facts  are  gathered,  interpreted,  and  organized  into  conceptual 
schemes.    We  have  included  facts,  and  activities  structured  to  generate 
facts,  not  for  their  intrinsic  value  but  to  provide  the  means  through 
which  concepts  and  generalizations  are  developed  through  an  inquiry 
strategy. 

Inquiry,  singly  defined,  is  finding  out  %rtiy.    Inquiry  may  be  defined 
as  a  process  of  questioning,  of  seeking  information,  of  discovering. 
For  EMH  students,  as  for  others,  the  excitement  of  discovery  adds  meaning 
to  learning.    Inquiry  allows  the  studmt  a  natural  avmue  for  satisfying 
his  curiosity  about  his  world.    An  inquiry  strategy  is  one  which  poses  a 
question  or  pr<*lem  and  then  guides  students  through  inquiring  kinds  of 
behaviors  such  as  observing,  describing,  identifying,  coit»aring,  associa- 
ting, inferring,  applying,  predicting,  translating,  guessing,  speculating, 
creative  thinking  (divergent  production) ,  and  value  judging. 

There  are  degrees  of  inquiry.    On  one  end  of  the  scale,  a  question  is 
posed  and  the  student,  after  analyzing  the  question  and  applying  his 
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eaqperlences  and  backgrotmd  information,  ansirers  the  question.    At  the 
other  extreme,  the  student  poses  the  question  after  being  given  a  certain 
amount  of  background  information,  and  then  proceeds  to  answer  the 
question  after  being  given  a  certain  amount  of  background  infor- 
mation, and  then  proceeds  to  answer  the  question  by  designing 

an  experiment,  conducting  the  experiment,  and  interpreting  the  2. 
results. 

All  degrees  of  inquiry  have  a  ccninon  ingredient:    the  answer  is  not 

giveni  it  is  arrived  at  by  the  individual  after  he  has  analyzed 

information  relevant  to  the  question.    The  distinct icm  is  obvious  — 

in  inquiry  strategies  the  questions  are  answered  by  the  students  3. 

and  not  the  instructor. 

If  knowledge  is  acquired,  at  least  in  part,  throu^  an  inquiry 

strategy,  then  the  student  should  be  able  to  use  that  strategy  in 

acquiring  further  information  and  solving  futtire  prdalems  as  they 

arise.  4^ 

It  is  assumed  that  after  conpletim  of  the  curriculum,  the  student 
^i^^  ask  questions  that  emerge  through  the  interaction  of  environ- 
mental inputs  with  the  experiences  we  have  provided.    He  will  be  more 
able  to  seek  answers  to  these  questions  through  his  ability  to 

acquire  and  interpret  information.  5^ 

INQUIRy  SKILLS 

1.    OBSERVING  is  a  fundamental  activity  of  scientists.    The  accumu- 
lation of  information  %rtiich  may  lead  to  knowledge  comes  primarily 
from  what  we  see,  hear,  taste,  smell,  or  touch.    A  major  function 
of  this  curriculum  should  be  to  offer  a  rich  and  varied  environ- 
ment of  concrete  experiences  for  the  students.    As  stiidents  gain 
experience,  accuracy  in  observing  and  recording  the  details  of  e. 
their  findings  should  be  increased.    Observing  should  frequently 


include  an  eleme 
to  heed  all  of 
can.  Opinion, 


t 
i 


course,  a  part  o 

IDENTIFYING  invo 
certain  properti 
This  includes  tli 
definition,  the 
previous  escperie 

ASSOCIATING  invo 
tionships  or  red 
thought  of  as  a  ; 
information  for  i 
associating,  may 

DESCRIBING  invol' 
observations  aboi 
to  use  the  descr: 
he  did  not  actual 
enhance  developm< 

COMPARING  involve 
to  note  similarit 
student's  ability 
to  generalize  rec 
the  use  of  refer€ 
that  one  have  an 
and  smaller-large 
values,  e.g.,  wai 

TRANSLATING  is  ti 
expressed  in  anot 


ERIC 


BSCS 


:s  the  question.    At  the 
after  being  given  a  certain 
>ceeds  to  answer  the 

background  infor- 
Lon  by  designing 

interpreting  the  2. 


it  I    the  answer  is  not 
r  he  has  analyzed 
tinction  is  obvious  ~ 
ed  by  the  students  3^ 


rough  an  Inquiry 
se  that  strategy  in 
re  problems  as  they 

4. 

ricnilum,  the  student 
fraction  of  environ- 
/ided.    He  will  be  mor: 
I  his  ability  to 

5. 


mtists.    The  accumu- 

swledge  comes  primarily 

mch.    A  major  fujiction 

:h  and  varied  environ- 

its.    As  students  gain 

ding  the  details  of  6^ 

ing  should  frequently 


include  an  element  of  divergent  production  by  asking  the  students 
to  heed  all  of  the  details,  extraneous  and  otherwise,  that  they 
can.    Opinion,  interpretation,  and  speculation  are  not,  of 
course,  a  part  of  observing. 

IDENTIFYING  involves  the  recognition  of  what  something  is  or  of 
certain  properties  that  make  it  possible  to  categorize  the  thing. 
This  includes  the  determination  and/or  matching  of  a  name  or 
definition,  the  use  of  a  key  or  guide,  or  the  recall  of  a  label  from 
previous  experience. 

ASSOCIATING  involves  seeing  what  things  go  together  —  seeing  rela- 
tionships or  recognizing  common  properties.    Associating  may  be 
thought  of  as  a  prerequisite  to  classifying,  or  organizing  data  or 
infon^ation  for  seme  purpose.    Grouping  (classifying) ,  through 
associating,  may  enhance  conceptualizing. 

DESCRIBING  involves  writing  or  verbalizing  orally  all  of  the  relevant 
obsert-ations  about  a  thing  so  that  another  individual  would  be  able 
to  use  the  description  to  identify  the  object  or  share  in  an  event 
he  did  not  actually  experience.    Emphasizing  description  should 
enhance  development  of  observational  skills. 

COMPARING  involves  the  inspection  of  two  or  more  objects  (events) 
to  note  similarities  and  differences.    It  is  closely  related  to  the 
student 's  ability  to  di£^.nguish  between  critical  differences  and 
to  generalize  recognizible  similarities.    This  skill  could  involve 
the  use  of  referents  other  tl.an  the  things  compared.    It  is  necessary 
that  one  have  an  understanding  of  such  comoaratives  as  hotter-colder 
and  smaller-larger,  as  well  as  a  comprehension  of  their  related 
values,  e.g.,  warmer-cooler  and  littler-bigger. 

TRANSLATING  is  the  skill  in  which  recorded  observations  (data)  are 
expressed  in  another  symbolic  form.    The  conversion  of  tabular 
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infozmation  into  a  graph  or  of  a  verbal  description  into  a  drawing 
exemplifies  this. 

INFERRING  involves  drawing  a  conclusion  based  on  evidence.  It 
requires  going  beyond  the  information  at  hand  to  describe  an  effect 
or  answer  a  question.    It  involves  extrapolation  and  implication, 
and  is  closely  related  to  two  of  the  problem-solving  skills:  inter- 
preting results  and  drawing  conclusions. 

APPLYING  involves  the  utilization  of  a  learned  task  or  skill  in 
some  other  situation  than  that  in  which  the  task  or  skill  was 
originally  learned.    For  example,  if  a  child  has  learned  to 
orient  the  top  of  one  map  with  north,  an  application  would  be 
to  orient  another  map  in  a  similar  manner. 

GUESSING  is  the  generation  of  ideeus  about  outccHnes  in  a  data-poor 
situation.    It  involves  using  one's  common  sense  and  hunches  to 
make  the  most  informed  judgment  one  can. 

SPECULATING  is  the  process  of  generating  ideas  about  the  nature 
or  outcome  of  something  one  has  not  had  the  opportunity  to  c^serve, 
but  about  which  one  can  think  based  on  past  experiences.    It  may 
be  that  a  great  deal  is  known  about  the  subject,  but  without 
having  observed  it,  one  must  describe  the  event  from  imagination. 

PREDICTING  is  the  skill  of  making  informed  estimates  of  what  should 
happen  in  a  given  situation,  based  on  knowledge  of  what  enters  into 
the  situation  and  previous  experience. 

DIVERGENT  PRODUCTION  refers  to  the  process  of  generating  as  many 
ideas  about  something  as  possible. 

VALUE  JUDGING  involves  more  than  simply  expressing  opinions  or 
preferences.    It  is  the  comparison  of  things  and  the  assignment 
of  relative  value  to  them,  based  upon  some  set  of  criteria.  In 
this  curriculum,  the  WHY  of  valuing  should  be  sought. 
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Inquiry  is  finding  out  WHY.    The  process  of  finding  the  answers  to 
WHY  is  problem  solving.    The  ME  AND  MY  ENVIRONMENT  science  curricula 
is  a  structured  sequence  of  activities  that  enable  the  student,  through 
success,  to  learn  to  seek  the  answers  to  WHY.    It  is  hoped  that  the 
experiences  provided  in  the  curriculum  %  .11  enable  the  student  to  face 
and  solve  the  problems  of  everyday  life,  both  now  and  later. 

There  are  at  least  three  levels  of  mastery  of  problem  solving  skills. 
The  minimum  level  is  an  awareness  of  the  skill.    The  second  level  is 
the  functional  ability  to  perform  it.    The  highest  level  includes  the 
capability  of  designing  an  original  experiment  and  carrying  it  to 
completion.    It  should  be  borne  in  mind  that  probl«n  solving  behavior  is 
a  complex  package  involving  past  experience,  motivation,  cognitive 
development,  etc.    The  development  of  problem  solving  skills  should  be 
closely  related  to  the  appropriate  inquiry  skills,  concepts,  and  other 
organizers  of  the  curriculum. 

A  brief  description  of  the  intended  interpretation  of  the  problw 
solving  skills  follows  in  what  we  consider  to  be  a  hierarchy  of 
easiest  to  most  difficult. 

1.    EXPERIMENTING  is  doing  something  to  see  ^at  happens.    It  is  having 
the  opportunity  to  "mess  around"  with  a  given  piece  of  apparatus  or 
set  of  materials,  to  pursue  jjidividual  curiosity  or  interest,  to 
explore,  and  to  find  things  out. 

Some  examples  of  experimenting  include:    investigating  the  properties 
of  environmental  objects  (e.g.,  ^ich  ones  will  float,  %rtiich  ones 
can  be  burned,  which  are  man-made,  etc.) ,  having  the  opportunity  to 
use  thermometers  or  balances,  raising  a  classroom  pet  or  plants, 
burning  things  under  a  pinwheel,  having  time  to  eagperiment  with  the 
balances,  etc. 
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It  is  important  to  distinguish  between  experimenting  as  we  have 
defined  it  and  the  formal  aspects  of  experiment  and  ejcperimental 
design.    Note  that  the  formal  aspects  are  dealt  with  as  a  separate 
category  and  that  designing  experiments  is  thought  to  be  the  roost 
dj.fficult  of  the  problem  solving  skills. 

To  encourage  development  of  this  skill,  instructions  such  as 
"ALLOW  STUDENTS  TO  MANIPULATE  AND  EXPERIMENT  WITH  THE  BALANCES," 
"CAPITALIZE  ON  STUDENT  INTEREST  BY  ALLOWING  STUDENTS  TO  OBSERVE 
AND  HANDLE  THE  PETS,"  etc.,  are  given  to  the  teacher. 

KNOWING  vAiat  the  problem  is  and  what  to  do  to  solve  it.  Defining 
the  problem  and  its  parts  clearly  is  an  important  first  step  in 
any  probl«n  solving  situation.    We  assume  that  recognition  and 
definition  of  a  problem  represents  a  difficult  task  for  this 
student  population,  and  has  therefore  been  placed  high  in  the 
problem  solving  skill  hierarchy.    The  purpose  of  this  skill  is 
to  assist  students  through  many  experiences  in  recognizing  that 
a  pr(*lem  exists,  in  defining  that  problem,  and  understanding 
how  answers  to  that  problem  might  be  obtained.    This  skill  must 
be  emphasized  (that  is,  the  problem  made  explicit)  for  the 
logical  development  of  those  skills  ^ich  follow.    Here  we 
are  concemied  that  the  student  know  the  question  under 
investigation  and  clearly  understand  the  methods  to  be  used 
in  attempting  to  answer  that  question,    the  materials  should 
emphasize,  for  both  teachers  and  studentva^  that  science  is  a 
process  of  finding  answers  to  questions.    There  is  a  subtle 
difference  between  telling  the  student  the  answer  to  the 
question  he  is  investigating  (e.g.,  "To  see  if  it  is  warmer 
in  the  sun  or  in  the  shade")  as  opposed  to  making  it  cleeu: 
idiat  the  task  focus  is  (e.g.,  "To  see  if  there  are  differ- 
ences in  the  temperature  of  different  parts  of  the  environment, 
and  if  so,  see  if  we  can  discover  what  makes  the  temperature 
different  in  different  places") • 
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RECORDING  DATA  questions  of  science  are  answerable  through 
observation  and  collection  of  data  pertinent  to  the  question • 
Recording  of  observations  is  a  necessary  skill  to  enable  the 
investigator  to  recall  the  observations  and  discuss  and 
interpret  them  in  view  of  the  question •    included  here  is 
the  collection  and  transcription  of  information  called  for 
by  the  question.    Making  sketches,  notes,  taking  pictures, 
recording  sounds,  recording  meastir^nents ,  etc.,  are  included. 

DISCUSSION  AND  TREATMENT  OF  GROUP  DATA  ~  COMPARING  RESULTS 
A  look  at  the  outcomes  of  each  student's  or  student  group's 
investigation  and  a  discussion  of  v^y  one  result  may  differ 
from  another  should  emphasize  the  dynamics  of  group  discussion 
and  dialog  rather  than  recitation  and  roonolog.  Discussion 
of  variability  of  results  should  assist  students  in  the 
identification  of  variables  irtiich  may  influence  outcomes. 
The  ability  to  express  or  talk  about  what  was  done  is 
involved  here,  with  students  operating  primarily  at  the 
observing,  identifying,  describing,  and  comparing  levels 
of  cognition.    Discussion  of  individual  or  group  resiats 
provides  the  teacher  with  an  opportunity  to  assess  student 
understanding  of  the  investigation  and  to  recognize  pos- 
sibilities for  fixrther  investigation,  alternative 
activities  to  re-emphetsize  particular  concepts,  or 
review. 

ORGANIZING  DATA    The  ordering  and  grouping  of  recorded  infor- 
mation makes  it  easier  to  interpret  and  see  relationships. 
Included  in  this  category  are  tabulation  of  data,  averaging 
or  deciding  on  best  estimates,  any  visual  representation 
such  as  line  or  bar  graphs,  and  pictures  or  schematic 
representations.    This  is  the  roost  difficult  skill  directly 
related  to  data  for  students  to  become  proficient  in. 
Organizing  data  often  involves  the  inquiry  skill  of  trans* 
lating  information  into  a  different  symbolic  form. 
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6.  EXPLAINING,  DEFENDING,  ANSWERING  WHY  QUESTIONS  This 
involves  discussion  of  a  more  sophisticated  level  than 
that  previously  considered.    Explaining  should  assist  in 
the  development  of  the  idea  of  cause  and  effect.    It  implies 
the  students'  understanding  of  the  question,  the  procedures, 
and  seme  ability  to  interpret  results.    Defending  encourages 
confidence  in  one's  procedures  and  interpretation  of  out- 
comes.   Answering  why  questions  requires  an  understanding 

of  the  questions  and  task  as  well  as  forcing  students  to  9, 

analyze  data  and  make  interpretations.    In  the  activity  Food  For 

Sleep,  such  questions  as  "WHERE  DID  THE  HEAT  ENERGY  COME  FROM?" 

"HOW  DO  YOU  KNOW?"  and  "WHY  ARE  YOU  TAKING  THE  TEMPERATURE  OF 

ALL  THREE  CONTAINERS?"    fall  into  this  category.    To  answer  such 

questions,  the  students  are  often  operating  at  the  inference  10. 

level  of  cognition* 

Specific  examples  of  such  questions  are  included  in  the  guide. 
It  seems  particularly  appropriate  for  the  teacher  to  be  asking 
individuals  or  groups  these  kinds  of  questions  as  they  proceed 
with  an  investigation.    We  need  to  emphasize,  by  providing 
questioning  strategies,  that  discussion  of  this  sort  with 
individuals  and  small  groups  is  an  effective  method  of  instruc- 
tion %diich  provides  immediate  feedback  to  the  teacher. 

11. 

7.  ASKING  QUESTIOIS    This  category  refers  to  student  questions 
which  are  raised  as  a  result  of  their  observations,  experiences, 
and  experimenting.    Teachers  are  given  examples  of  the  kinds  of 
questions  that  students  may  raise  and  suggestions  of  how  such 
questions  should  be  dealt  with. 

8.  II^NTIFYING  VARIABLES    Identification  of  those  variables 

which  may  Influence  the  outcome  of  an  investigation  is  12. 
necessary  if  one  is  to  understand  the  concept  of  a  controlled 
experiment,  if  one  is  to  make  any  sort  of  an  appraisal  of  the 
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design  of  an  eaqperiment  or  investigation,  and  if  one  is  to 
make  an  intelligent  interpretation  of  the  results  of  an 
experiment.    The  first  step  toward  these  goals  is  to  realize 
that  many  factors  may  influence  an  outcome  and  to  be  able  to 
recognize  and  identify  some  of  these  factors.    Students  can 
learn  much  by  asking  about  what  affected  the  results.  This 
skill  is  highly  related  to  predicting. 

9.    IDENTIFYING  CONTROLS    Once  the  students  are  able  to  identify 
variables  that  may  influence  an  outcome,  the  idea  that  all 
variables  except  the  one  under  investigation  must  be  held 
constant  can  be  developed. 

10.  INTERPRETING  RESULTS    This  is  perhaps  the  most  important  of  the 
problem  solving  skills,  and  may  be  the  most  difficult  to  develop. 
Esqplicit  models  for  teachers  and  students  are  provided.  They 
deal  with  the  data  collected  and  interpret  it  in  terms  of  the 
question  asked.    Emphasis  is  placed  on  recognizing  the  limita- 
tions of  data  and  that  the  data  may  or  may  not  have  answered  the 
question;  not  going  beyond  the  data;  and  recognizing  the  need 
for  further  investigation.    Teachers  are  cautioned  to  avoid  the 
temptation  of  ignoring  the  data  and  singly  providing  "the  answer. 

11.  DRAWING  CONCLUSIONS    Interpretation  of  results  may  warrant  drawing 
conclusions.    The  emphasis  here  is  on  drawing  only  those  conclu- 
sions that  are  supported  by  the  d:^ta  collected.    Some  forced 
conclusions  are  inevitable  because  of  the  difficulty  of  providing 
experimental  evidence;  however,  great  care  is  exercised  to  avoid 
forced  conclusions  when  an  experiment  is  conducted  and  data 
gathered. 

12.  RECOfflllZING  PRCffiLENS  AND  FORMULATING  QUESTIONS  This  skill  is  a 
necessary  prerequisite  for  the  general  application  of  the  other 
pnAlem  solving  skills  outside  the  classroom  situati<m.    In  other 
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words,  if  we  expect  students  to  apply  the  problem  solving  skills 
above  to  their  daily  pr<*lems,  it  seems  necessary  that  they  be 
able  to  recognize  that  a  problem  exists  and  be  able  to  state  an 
appropriate  question.    To  develop  this  skill,  the  students  are 
presented  with  events  or  phenomenon  that  present  an  identifiable 
problan,  and  then  given  the  opportunity  to  define  that  problem. 

13.    DESIGNING  EXPERIMENTS    Once  the  students  are  able  to  recognize  a 
problem  and  formulate  a  question,  an  experiment  to  answer  that 
question  may  be  designed.    The  design  should  include  identification 
of  variables  and  controls,  methods  for  observation,  gathering  data, 
organizing  and  presenting  data,  etc.    It  is  assumed  that  this 
student  population  will  be  able  to  perform  this  skill  only  after 
a  great  deal  of  experience  with  the  preceding  skills. 

SPECIFYING  STRATEGIES  FOR  INSTHJCTI(»I 

The  model  for  inquiry  used  in  these  materials  demands  that  the  focus 
of  classroom  activity  be  on  student  involvement  with  materials  and 
activities.    The  teacher  functions  as  a  catalyst  in  generating  ^ipil 
response  in  the  learning  situation.    The  response  desired  may  be 
attitudlnal^  cognitive,  or  psychomotor;    verbal  or  nonverbal.  The 
teacher's  behavior  also  falls  in  these  same  categories,  but  with 
an  important  difference:    the  teacher  most  be  totally  conscious 
of  his  role  as  a  stimulus,  while  the  student  is  generally  unaware 
that  he  is  being  manipulated  by  strategy. 

To  communicate  maximally  with  the  teacher,  we  feel  we  must  carefully 
describe  as  much  as  possible  of  the  pattern  of  interaction  upon  which 
the  anticipated  results  depend.  The  irtiole  int^t  of  this  curriculum 
would  be  defeated  if  this  pattern  is  not  understood  and  implanented. 
We  know,  for  example,  that  teachers  often  fail  to  allow  children  the 
opportunity  or  the  time  to  think  for  themselves  when  a  problem  is 
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posed.    They  also  frequently  impose  their  observations  and  interpre- 
tations of  things  on  children  rather  than  allow  the  children  to 
express  their  own  views  of  things  observed.    We  hope,  therefore, 
to  provide  for  teachers  a  model  of  strategy  in  these  materials 
that  will  —  if  initially  sttidied  and  used  ~  demonstrate  the 
benefits  we  describe  for  it  in  terms  of  pupil  response  behavior. 

We  do  not  anticipate  that  we  can  predict  all  that  will  occur  with 
individual  students  in  the  classroom.    We  hope  that  we  can,  however, 
provide  enough  reminders  to  the  teacher  so  that  he  will  deal  with 
unexpected  or  unpredicted  events  in  the  same  mode  in  which  the 
materials  are  written. 


LEVELS  OF  OBJECTIVE  STATEMENTS 


UNIT  GOALS 


Unit  goals  are  broad  general  statements  that  define  long-term  goals 
of  a  major  portion  of  the  unit.    An  initial  statement,  "The  student 
will,"  is  understood  in  each  of  the  goals.    They  are  defined  as  state- 
ments that  capture  the  intent  and  emphasis  of  the  curriculum.  They 
also  serve  the  function  of  organizers  toward  which  the  core  objectives 
are  directed. 

CORE  OBJECTIVES 

The  core  objectives  (stated  in  student  behaviors)  refer  to  the  desired 
outcomes  for  sequences  of  activities.    The  role  of  these  objectives  is 
to  summarize  what  the  student  will  be  able  to  do  as  a  consequence  of 
each  of  the  activity  sequences.    The  core  objectives  provide  a  cognitive 
map  for  the  teacher  to  extend  or  elaborate  on.    These  core  objectives 
may  also  serve  as  evaluative  guides  to  assess  short-term  progress  and 
attainment  of  students. 
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ACTIVITY  OBJECTIVES 

Activity  objectives  are  enabling  or  performance  <Ajectives  that  relate  to 
the  specific  activity.    They  identify  the  actions  or  behaviors  students 
nwst  perform  or  acquire  to  insure  their  success  in  achieving  the  broader 
objectives  of  the  curriculum.    The  role  of  the  activity  objective  is  to 
provide  the  teacher  with  specific  instructional  landmarks  both  to  plot 
the  course  and  to  chart  student  progress.    The  cdijectives  include  infor- 
mation iirtiich  the  student  has  repeated  or  restated,  experiences  he  has 
had,  actions  he  has  performed,  and  products  he  has  made. 

ANTICIPATED  STUDENT  RESPONSE  BEHAVIORS 

These  focus  on  specific  actioM  oK  AjUoJuuittoM  occu/uUng  du/Ung 
iMtHucXion.    They  describe  n«iat  we  predict  students  will  do  or  say  in 
response  to  seme  specific  strategy. 

TEACHING  THE  MATERIALS 

It  is  often  said  that  man  is  a  curious  animal  and  that  science  is  a 
content  vehicle  to  capitalize  on  this  phenomenon. 

Science,  then,  for  the  EMH  student,  capitalizes  on  the  student's 
natural  curiosity  about  himself,    science  is  exciting,  and  ME  AND 
MY  ENVIRONMENT  relies  on  this  excit«nent.    This  science  program 
has  been  designed  to  fit  into  the  already  existing  curriculum 
framework  and  within  individual  teaching  philosophies. 

The  amount  of  time  spent  on  each  activity  can  be  tailored  to  fit 
the  mood  of  the  class  and  the  teacher.    An  averate  of  45  minutes 
may  be  required  for  all  activities,    some  activities  will  require 
extensive  time,  perhaps  several  days.    The  main  point  in  teaching 
m  AND  HY  ENVIRCWMBNT  is  not  to  hurry  ~  to  allow  sufficient  time 
for  inquiry  to  occur. 
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The  ME  AND  My  ENVIROHMENT  sequence  may  span  three  years,  or  it  may 
take  less  time.    The  pace  can  be  set  by  the  individual  teacher. 

Particular  attention  has  been  given  to  articulating  the  science 
curriculum  with  the  other  parts  of  the  instructional  program. 
Sight  vocabulary  is  included  in  many  of  the  activities,  and 
suggestions  given  for  using  these  words  in  spelling  and  vocabu- 
lary lessons.    Math  skills  are  an  integral  part  of  science,  and 
the  lessons  provide  application  of  the  student's  math  skills. 

PLANNING  GUIDE 

Teaching  the  materials  for  the  first  time  will  require  preparation 
time.    Less  preparation  time  is  required  after  that.    The  teacher's 
planning  guide  will  help  you  prepare  materials  in  advance.  For 
example,  if  a  film  is  to  be  ordered,  the  planning  guide  will 
remind  you  ^en.    The  guide  should  be  followed  rather  rigidly 
when  initiating  an  activity. 

OVERVIEWS 

Each  UNIT  and  CORE  is  provided  with  a  summary  "roadmap"  to  give  the 
teacher  an  insight  into  the  direction  or  groupings  of  activities. 

RATICaiALE 

Bach  UNIT  and  CORE  is  provided  with  a  section  to  provide  background  into 
the  ^y  of  the  particular  material  used.    These  rationales  should  be 
read,  thought  about,  and  continually  referred  back  to  in  order  for  you 
to  focus  on  and  subsequently  provide  why  AntentiomtLty  to  your 
students* 
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BACKGROUND  INFORMATION 

SC3me  pertinent  points  which  are  not  necessarily  developed  in  the 
curriculum  itself  but  vrtiich  will  provide  you  with  useful  information 
have  been  incorporated  in  this  section  at  the  beginning  of  each  CORE. 

REVIEWS  TO  SUCCESS  AND  CLUES  TO  SUCCESS 

A  portion  of  the  evaluation  program  during  the  first  field  testing  of 
ME  AND  Wi  ENVIRONMENT  entailed  the  use  of  %rtiat  was  basically  an  objective 
pretest,  administered  on  the  days  before  beginning  instruction  on  each 
unit,  and  an  identical  posttest  administered  the  days  following  CCTiple- 
tion  of  each  unit.    The  items  included  in  each  test  were  specifically 
designed  to  secure  information  on  the  students*  background  knowledge 
as  well  as  to  secure  data  about  the  success  of  the  materials.  They 
were  not  used  to  evaluate  the  youngsters. 

Because  the  item  designs  for  use  with  this  student  population  proved 
highly  effective,  many  of  these  questions,  along  with  some  situational 
tasks,  have  been  incorporated  into  two  inAtAUctionat  a66Z66mznt  6e.CJtion6* 
The  first  of  these,  "Clues  to  success,"  appears  periodically  within 
various  activities  so  that  you  can  have  immediate  feedback  on  the 
effectiveness  of  the  materials  and  instruction.    At  this  point  you  have 
the  unique  opportunity  to  determine  whether  or  not  your  students  are 
ready  for  the  next  activity  or  whether  a  modification,  repetition, 
extension,  or  review  of  certain  activities  is  necessary  before  proceeding. 

The  "Reviews  to  Success"  are  generally  concluding  activities  in  a 
CORE.    They  enable  you  to  assess  the  effectiveness  of  instruction 
for  the  entire  CORE  and  to  decide  if  the  sttidents  are  prepared  for 
the  next  set  of  objectives. 

NORXSHEETS 


The  worksheets  in  the  program  are  used  in  a  variety  of  ways:  a)  as 
Q    ^inforcement  to  general  or  specific  objectives;  b)  to  introduce 
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new  information  and  to  record  data;  c)  to  enhance  the  interest  in 
an  activity;  d)  as  a  culminating  activity  to  review  nAiat  has  been 
covered  in  previous  lessons.    Difficult  worksheets  are  dt^licated 
on  daylight  slides.    These  worksh^ts  sho\U.d  be  demonstrated  on  the 
chalkboard  before  they  are  attended  by  the  individual  students. 
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This  medium  broadens  instructional  pc^rtunities,  especially  during 
inquiry  activities.    The  projected  image  should  be  used  both  by 
the  teacher  and  by  most  students  during  instruction*    The  teaching 
strategies  give  specific  instructions  for  using  them. 

You  need  not  completely  darken  your  classroom  %Aien  using  the  slides* 
Your  studaits  should  be  able  to  write  or  read  at  their  desks  or 
move  from  their  desks  to  the  board  \Aiile  the  slides  are  being  shown* 
It  will  be  desirable,  however,  to  turn  off  those  lights  or  darken 
those  windows  where  the  light  is  reflected  directly  from  the 
chalkboard* 

The  largest  possible  image  is  usually  best  for  the  students  to  see 
clearly*    Therefore,  place  the  slide  projector  as  far  as  possible 
from  the  chalkboeurd,  but  so  that  the  image  projected  does  not  extend 
above  or  below  the  edges  of  the  board. 

It  is  expected  that  students  and  teachers  will  often  use  chalk  to  mark 
directly  on  the  projected  image* 

Be  sure  that  you  are  familiar  with  the  operating  instructions  for  the 
Carousel  Projector  and  that  you  observe  the  manufacturer's  cautions  for 
insertion  and  projection  of  slides,  trays,  bulbs,  and  lenses* 
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Perhs^s  the  most  ambitious  of  the  endeavors  has  been  to  promote  certain 
dt)jectives  through  the  use  of  games  and  game  theory.    Besides  providing 
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variation  to  the  instructional  mode,  the  games  are  used  to  dramatize 
some  of  the  major  concepts  in  the  curriculum,  as  well  as  to  give 
ea^rience  in  cooperation  and  taking  turns* 


This  medium  is  used  as  a  variation  to  the  worksheets  and  35im  slides. 
It  combines  a  minimum  of  reading  with  cartooned  illustrations  to 
present  somewhat  detailed  factual  information. 

POIAROID  CAMERA 

To  increase  the  opportunities  for  involving  all  students  in  the 
activities,  a  Polaroid  camera  has  been  included  as  part  of  the 
instructional  materials.    The  camera  is  provided  through  the 
courtesy  of  the  Polaroid  Corporation. 

A  camera  in  the  classroom  can  serve  as  a  valuable  motivation 
device  for  students,  as  well  as  a  help  in  prolonging  their 
ever-so*short  interest  span.    The  instant  feedback  from  the 
pictures  is  a  replay  of  the  actual  class  activity,  a  ptxoto- 
graphic  record  that  can  be  used  to  compare  before  and  after 
conditions,  a  progress  report  of  growth  and  development,  or 
an  assessment  of  the  learning  that  took  place  in  an  activity. 
Actually  operating  the  camera,  manipulating  parts,  focusing, 
developing,  and  vising  the  finished  product  affords  an  ego- 
building  experience,    such  experiences  will  help  the  student 
develop  self-esteem  and  self-confidence,  thus  contributing 
to  the  development  of  a  success  syndrome. 
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UNIT  IV.     TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIROl 


UNIT  IV  OVERVIEW 

The  focus  of  Unit  IV  is  on  nan  —  the  interdependency  that  exists 
between  nan  and  his  environnent,  and  the  degree  to  which  nar.  is  capable 
of  affecting  the  quality  of  his  environment*    Related  activities  treat 
sequentially  the  flow  of  energy  throu^  living  things,  the  cyclical 
nature  of  naterials,  and  man*s  place  in  the  recycling  of  resources,  and 
how  he  can  facilitate  the  natural  cyclic  system  naintsdned  by  the 
environment. 

The  first  core  of  activities  attenpts  to  develop  the  concept  of 
transferring  energy  and  natter  through  environnental  systems  (food 
chai  i3,  food  webs).    Its  intent  is  to  create  a  foundation  or  frame 
of  reference  for  the  student  so  he  can  relate  later  concepts  to  the 
finite  quantity  of  his  environmental  resources. 

The  second  core  of  activities  concentrates  on  those  concepts 
required  for  the  student  to  understand  the  processes  of  deccmiposition 
as  they  occur  in  nature  and  as  they  can  be  affected  by  roan*s  contribu- 
tion to  the  environmental  system.    How  can  man  act  to  facilitate  or 
inhibit  the  decomposii  ion  processes? 

The  third  core  of  activities  is  directed  toward  illuminating  the 
effects  that  roan  can  have  on  his  environment  through  the  materials  that 
are  made  by  him,  used  by  him,  and  eventually  disposed  of  by  him. 
Concepts  are  developed  to  depict  the  importance  of  managing  man's  waste; 
emphasis  is  placed  on  understanding  the  decanposition  of  non-biodegradable 
and  biodegradable  materials  and  hew  these  are  related  to  the  need  to 
recycle  certain  components  of  the  environment. 


The  earth  is  finit 
we  run  out  of  most  of  tl 
try  to  pick  out  any thine 
in  the  universe."  Unit 
the  statement  of  interac 
food  energy  along  food 
these  chains  into  more 
is  subsequently  lost  frc 
through  the  ecosystem  li 
materials  are  continual] 
(bio  =  life,  geo  =  earth 
i'"  all  these  cycling  re3 
ified  under  the  headinc 
cycling  through  the  biot 
primary  emphasis  is  plac 
decomposer  organisms  in 
student  can  act  on  his 
activities.  The  xinit  co 
through  continued  practi 
attempts  to  open  up  for 
around  him. 


ERIC 


IT  IV.     TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIRONMENT 


BSCS 


cdependency  that  exists 
to  which  man  is  capable 
elated  activities  treat 
things,  the  cyclical 
^cling  of  resources,  and 
mcdntained  by  the 


velop  the  concept  of 
ntal  systems  (food 
bundation  or  frame 
Iter  concepts  to  the 


on  those  concepts 
ssses  of  decomposition 
ted  by  man's  contribu- 
ict  to  facilitate  or 


iward  illuminating  the 
pugh  the  materials  that 
posed  of  by  him. 
of  msmaging  man's  waste; 
ition  of  non-*biodegreu3able 
lated  to  the  need  to 


\rEUC' 


UNIT  IV  RATICWM^E 

The  earth  is  finite  in  size  and  material  resources*    Why  then  don't 
we  run  out  of  most  of  these  resources?    John  Muir  once  said,  ^'When  we 
try  to  pick  out  anything  by  itself,  we  find  it  hitched  to  everything  else 
in  the  universe/*    Unit  IV  attempts  to  answer  the  question  and  to  an^lify 
the  statement  of  interactions  and  interdependencies.    The  transfer  of 
food  energy  along  food  chains  is  reconsidered,  and  the  interlocking  of 
these  chains  into  more  ccxnplex  food  webs.    Frcan  these  webs,  also,  energy 
is  subsequently  lost  from  the  ecosystem.    Matter  and  materials  flow 
through  the  ecosystem  like  energy,    in  contrast  to  energy,  however, 
materials  are  continually  reused  through  so-called  biogeochemical  cycles 
(bio  =  life,  geo  =  earth,  chemical  =  matter  cycle) .    A  significant  agent 
in  all  these  cycling  relationships  is  the  large  group  of  organisms  clas- 
sified under  the  heading  of  decomposers.    Without  the  decc^posers, 
cycling  through  the  biotic  ccMwrninity  would  soon  cease  to  exist.    Thus,  a 
primary  emphasis  is  placed  on  the  role  (both  helpfxil  and  harmful)  of 
decomposer  organisms  in  the  environment.    Ways  are  suggested  whereby  the 
student  can  act  on  his  environment  through  coii4)osting  and  other  such 
activities.    The  unit  contributes  to  the  development  of  a  success  syndrome 
through  continued  practice  in  inquiry  and  problem  solving  skills.  It 
attettpts  to  open  up  for  the  student  new  avenues  of  interest  in  the  world 
around  him. 
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UNIT  IV.  TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIR( 
CORE  A.     ENERGY  AND  MATERIAL  TRANSFER 


1. 


2. 


AIMS  FOR  ME  AND  MX  ENVIRONMENT 

ECVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  IDENTITY  AS  A 
PERSON  WHO  HAS  SOME  DEQSBE  OF  CONTRDL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRCXIMENT.    This  will  lead  to  a  degree  of 
self-determination  based  on  a  rational  coping  with 
sitiaations  rather  than  on  a  passive  conpliance  or  an 
inpulsive  response  to  problems « 

DEVELOPMENT  IN  EACH  CHIID  OF  A  SUCCESS  SYNDROME. 
More  than  anything  else,  each  activity  is  intended 
to  be  a  success  experience  for  each  child*    It  is 
the  teacher's  responsibility  ~  almost  obligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect*    It  is  a  further  responsibility  of  the 
teacher  to  point  out  his  achievement*    The  students 
as  a  group  should  help  each  individual  fit  ^at  he 
has  done  into  a  pattern  of  accomplishment. 
DEVELOPMENT  IN  EACH  CHIID  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (throu^ 
an  exposure  to  an  array  of  eaqperiences  in  science)  * 
It  is  hoped  that  many  children  will  find  some  area  — 
perhaps  growing  plants,  caring  for  animals,  identi- 
^ing  flowers,  collecting  things,  or  simply  enjoying 
outings  into  the  country  —  that  they  feel  strongly 
about  and  can  develop  some  conqpetence  or  knowledge 
in.    This  would  provide  a  means  of  self-es^ression, 
and  (perhaps)  allow  some  degree  of  sharing  or  involve- 
ment with  others. 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIC^HIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS.    It  is  hoped 
that  this  will  leud  to  a  positive  regard  and  caring 
about  ^at  affects  them  as  individuals  and  as  a  group, 
because  yAiat  affects  them  affects  the  community  of  man* 
DEVELOPMENT  IN  EACH  CHILD  OF  AN  UNDERSTANDING  OF 
ENVIRONMENTAL  CONDITIONS  that  will  lead  to  a  sense  of 
responsibility  for  the  environment  and  actions  that 
protect  or  inprove  it. 


I 

1.  Appreciate  the  cycling  relations! 
through: 

a*    Understanding  of  v^at  a  cycle 

b.  Understanding  of  the  role  of 

c.  Realization  that  certain  mate 

d.  Recognition  of  examples  of  ma 

2.  Comprehend  the  role  of  mcui  as  an 


OBJEC 

1.    Reconstruct  the  transfer  of  energ 

2*    Conclude  that  all  materials  are  t 

3.    Recognize  that  plant  and  animal  ( 
beyond  food  chain  relationships. 
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UNIT  IV  GOALS 

1.  Appreciate  the  cycling  relationships  of  the  materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  vdiat  a  cycle  is. 

b.  Understanding  of  the  role  of  decomposers. 

c.  Realization  that  certain  materials  cure  in  finite  supply. 

d.  Recognition  of  exanples  of  mem*s  impact  upon  the  environment. 

2.  Conprehend  the  role  of  man  as  an  integral  pert  of  nature,  not  apart  from  nature. 


OBJECTIVES  OF  CORE  A 

1.  Reconstruct  the  transfer  of  energy  through  an  environmental  system* 

2.  Conclude  that  all  materials  axe  transferred  through  environmental  systems. 

3.  Recognize  that  plant  and  animal  (including  man  and  microbei)  interdependence  extends 
beyond  food  chain  relationships. 
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UNIT  IV.  TRANSFER  AND  CYCLING  OF  MATERIALS  IN  NY  ENVIRON 
CORE  A.     ENERGY  AND  MATERIAL  TRANSFER 


CX>R£  A  RATICmiiE 

Organisms  interact  with  each  other,  and  with  the  environinent,  in  a 
variety  of  ways*    Life  is  entirely  dependent  i^>on  these  interactions « 
The  influences  of  one  life  form  upon  another  are  often  very  subtle,  but 
man  and  his  ability  to  succeed  as  a  life  form  eure  controlled  by  these 
interactions.    Because  of  roan's  ability  to  alter  the  environment,  and 
because  of  his  tendency  to  make  a  more  dramatic  intact  on  it,  what  may 
appear  to  be  a  single,  straightforward  action  can  have  a  major,  long-range 
impact  on  the  very  interactions  mem  is  dependent  it  is  important 

for  students  to  understand  this  idea.    This  core  lays  a  foundation  for  a 
more  thorough  treatment  of  it  later  on  in  Unit  V  by  reviewing  energy 
flow  and  materials  cycling  in  man's  environment. 
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BACKGROUND  INF0BHATIC3N  FOR  THE  TEACHER 

A  food  diain  is  a  series  of  organisms  that  interact  by  eating  each 
other*    One  species  is  eaten  by  another  species,  ^ich  in  turn  is  utilized 
by  still  another  species  for  food,  and  so  forth.    Each  species  get  its 
life-sustaining  energy  frcxn  the  one  previous  to  it  in  the  chain.  All 
chains  start  (or  end,  depending  vpcm  your  viewpoint)  with  the  green  leaf* 
This  most  fundamental  cog  of  life  r  inverts  various  material  and  chemical 
components  of  the  environment  into  food  for  all  other  organisms  by  locking 
the  sun's  energy  into  usable  sugar  and  starch  compounds.    It  is  the  plant 
that  originally  has  drawn  waterbome  elements  and  sdastances  from  the  soil 
and  started  them  on  their  odyssey  through  the  living  world*    Thus,  as  a 
growing  com  plant  stores  and  uses  the  sun's  energy  to  coiii>ine  carbcm, 
oxygen,  and  hydrogen  into  the  stored  starch  of  a  kernel  of  com,  so  is  it 
also  storing  other  elements  such  as  nitrogen  and  potassium*    The  energy 
and  matter  is  then  passed  on  to  the  chicken  that  eats  the  com,  and  then 
on  to  the  perscm  idio  eats  the  chidcen*    But  few  organisms  depend  solely 
igpon  one  other  organism  for  food*    Man  acquires  minerals  and  energy 
directly  from  plants,  as  well  as  from  other  animals*    These  plants  and 
animals  simply  food  to  other  organisms  as  well*    One  food  chain  is  con** 
nected  to  many  others;  hence  the  interdependency  and  transfer  cannot  be 
viewed  as  linear,  but  must  be  seen  as  a  highly  complex  and  intertwined 
mechanism*    Thus  it  is  that  the  flow  of  materials  and  energy  is  presented 
in  the  context  of  the  food  web. 
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Activity  Nunber,  Page^ 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Stqpply  Kit 


{ItaJUcs  i 


4-1.  Food  Chain  Game 
Revisited 


Page 


35im  Slide  projector 


Date  planned 


4-2,  The  Trip  Of  A  Drop 
Of  Hater 


Page 


351I3R  Slide  projector 


Date  planned 


4-3.  The  Long  Journey 


Page  ____ 
Date  planned 
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Wozksheet  4*1 
Slide  4-1 

Flash  cards  ("Food  Chain 
Game**) 

*'Food  Chain  Game**  cards 
Camera  (Polaroid  Square 
Shooter) 


Flash  cards: 
Haidc. 
Cow 

Mosquito 

Snake 

Man 

Grass 

Frog 

Water  symbol 
Energy  symbol 
Sugar  symbol ' 
Worksheet  4-2 
Slide  4-2 


Missing  Links 
Worksheet  4-1 
One  deck  per 

Four  decks  pe 


Clue  to  Succes 
Wozksheet  4-2 , 


Booklet  -  Tfie  Long  iouHMJj 


One  per  studer 
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B  prepared  several  days  or  weeks  In  advance^    Use  this  sunnary  as 
teaching  and  preparation  schedule.    All  siqpplies  needed  are  listed « 
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Materials  in  Siq^ly  Kit 


Notes  and  Suggestions  to  Teacher 
{JtatLcs  and  Ajuum  JndiaUt  Advance.  VxtpoMtion  VinzdUoM) 


Worksheet  4-1 
Slide  4-1 

Flash  cards  ("Food  Chedn 

Game**) 
"Food  Chain  Gane"  cards 
Camera  (Polaroid  Squeure 

Shooter) 


Missing  Links 

Worksheet  4-1,  Missing  Links 
One  deck  per  class 

Four  decks  per  class 


Flash  cards: 
Haidc 
Cow 

Mosquito 
Snake 
Man 
Grass 

Frog 

Water  syabol 
Energy  sysibol 
Sugar  symbol 
Worksheet  4*2 
SUde  4*2 


Clue  to  Success  -  Food  chain 

Worksheet  4-2,  Clue  to  Success  -  Food  chain 


Booklet  *  Tht  Long  Joanne^ 


One  per  stident 


ERIC 


e  and  my* 
Environment 


UNIT  IV 
CORE  A 


PLANNING  GUIDE 

NOTE:  Some  activities  lindicotzd  in  aXoJUca  and  an  0  In  the, 
be  prepared  several  days  or  weeks  in  advance.  Use  this 
a  teaching  and  preparation  schedule «    All  st:pplies  nee^ 


Activity  Ntoiber,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Haterials  You  Furnish 


Materials  in  Siqpply  Kit 


4-4.  Food  Webs 


Page 


Date  planned 


Scissors 

Large  ball  of  string 


Flash  cards  ("Food  Chain 
Cane**) 


One  deck  per  c 
One  pair  per  c 


4*5.  Plant  And  Animal 
Hunt 


Page 


File  cards  6**  X  8** 
Crayons  or  colored  pencils 
Magazines  with  pictures  of 

local  organisms 
Scissors 


Date  planned 


Two  per  studen 


^  ^  Coilejcjt  many  m 


4-6.  Tying  Up  The  Hunt 


Page 

Date  planned 


Cards  prepared  in  Activity 
4-5 

Ball  of  string 
Scissors 
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le  activities  [indicatzd  in  itaJUcA  and  an  0  in  thz  manQln]  must 
prepared  several  days  or  weeks  in  advance.    Use  this  sunary  as 
;eadiing  and  preparaition  schedule.    All  svqsplies  needed  ai^  listed. 
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Notes  and  Suggestions  to  Teacher 
[ItaticA  and  Kmmo  JndiaUt  Advance.  PftzpaAotion  VimctionA) 


Flash  cards  <"Food  Chsdn 
Game") 
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One  deck  per  class 

One  pair  per  class  -  include  at  least  some  left-handed  ones. 


Tuo  per  student 


CoJUzct  fimy  magazimA  mJtl  In  advancz. 
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NOTE:    Some  activities  UndCcotiLd  in  UaUdS  and  an  10  In  :t 
be  prepared  several  days  or  weeks  in  advance.  Use 
a  teaching  and  preparation  schedule.    All  supplies  r 


Activity  Number,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


MaterisLLs  in  St^>ply  Kit 


iltaUa 


4-7.  Hunting  In  Other 
Areas 


Page 


SSmm  Slide  projector 


Date  plaxmed 


Slide  4-3 
Slide  4-4 
Slide  4-5 
Slide  4-6 
Slide  4-7 
Slide  4*8 
Slide  4-9 


Fish  in  pon 
Squirrel  in 
Alligator 
Elk  in  moun 
Buffalo  on 
Constrictor 
Lion  on  vel 


4-8 •  Review  Of  Success 


Paye 


Date  planned 


Many  magaizines 

Scissors 

Butcher  paper 

Leurge  felt  pens 

Paste  or  tape 

35nin  Slide  projector 


Worksheet  4-3 
Slide  4*10 
Slide  4-11 
Slide  4-12 


Several  for 
One  pair  fo: 
One  piece  fc 
One  for  eac) 
Some  for  ea< 
Review  of  S\ 
Question  1 
Question  2 
Question  3 
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w  activities  {Indicated  In  itaticA  and  an  1^  4^  thz  tfioAgin)  must 
J  prepared  several  days  or  weeks  in  advance  ♦    Use  this  sunmary  as 
teaching  and  preparation  schedule.    All  supplies  needed  are  listed. 


St  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

Lsh       1     Materials  in  Si^ly  Kit 

[ItatLcA  and  Ahjum  Indiaitz  Advance  VnzpaKotlon  VvizctioM) 

{   Slide  4-3 
1   Slide  4-4 
1   Slide  4-5 
1   Slide  4-6 
1    Slide  4-7 
1   Slide  4-8 
1   Slide  4-9 

Fish  in  pond 
Squirrel  in  city  park 
Alligator  in  Everglades 
Elk  in  mountain  meadow 
mirxcLLo  on  grassxanci 
Constriator  in  desert 
Lion  on  veldt 

Several  for  each  student 

One  pair  for  each  student 

One  piece  for  each  student 

One  for  each  student 

Seme  for  each  student 

1  Worksheet  4-3 

Review  of  success 

1   Slide  4-10 

Question  1  Review  Of  Success 

1   Slide  4-11 

Question  2  Review  Of  Success 

j   Slide  4-12 

Question  3  Review  Of  Success 

J 
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be  prepared  several  days  or  weeks  in  advance.    Use  this 
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Activity  Ntinber,  Page, 
Tentative  Teadiing  Date 


4-4.  Food  Webs 


Page 


Date  planned 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Scissors 

Large  ball  of  string 


Materials  in  St^ly  Kit 


Flash  cards  ("Food  CSiain 
Gane") 


One  deck  per  cl 
One  pair  per  cl 


4-5.  Plant  And  Animal 
Hunt 


Page 

Date  planned 


File  cards  6"  X  8" 
Crayons  or  colored  pencils 
Magazines  with  pictures  of 

local  orgaxdsms 
Scissors 


Two  per  student 
CoUUj^  many  moj 


4*6.  Tying  Up  The  Hunt 


Page 


Date  planned 


Cards  prepared  in  Activity 
4-5 

Ball  of  string 
Scissors 


ERLC 


PLANNING  GUID^ 

^  activities  lihdLccuUd  in  UaJUc^  and  an  0  In  tht  moAgin)  must 
prepared  several  days  or  weeks  in  advance  >    Use  this  smnary  as 
sadiing  and  preparation  schedule.    All  sillies  needed  are  Usted. 


BSCS 


;  of  Supplies  Needed 


Materials  in  S\;^ly  Kit 


Notes  and  Suggestions  to  Teacher 
{JtatLsA  and  Aajum  Indicate.  Arfvance  PJiqioMtLon  VAA.tctLcn&] 


Flash  cards  ("Food  Chain 
Game") 


lils 
of 


ity 


-ERIC 


One  deck  per  class 

One  pair  per  class  -  include  at  least  some  left-handed  ones. 


Two  per  student 


^   CoZiMt  many  fnagaziMA  mil  In  advance. 


PLANNING  GUIDE 

NOTE: ,  Some  activities  UndLcotzd  in  iXaJUcj^  and  m  10  In  tht 
be  prepared  several  days  or  weeks  in  advance*  Use  thi 
a  teaching  and  preparation  schedule*    All  s\:tpplies  nee 


ERLC 


Activity  Number,  Page, 

Check  List  of  Supplies  Needed 

Tentative  Teaching  Date 

Materials  You  Furnish 

i 

1      Materials  in  Supply  Kit 

[ItaticA  c 

4-7.  Hunting  In  Other 

35mm  Slide  projector 

1    Slide  4-3 

Fish  in  pond 

Areas 

1    Slide  4-4 

Squirrel  in  c 

j    Slide  4-5 

Alligator  in  ] 

1    Slide  4-6 

.^Ik  in  mount  a 

Page- 

1    Slide  4-7 

Buffalo  on  qx 

Date  planned 

1    Slide  4-8 

Constrictor  ii 

I    Slide  4-9 

Lion  on  veldt 

4-8-  Review  Of  Success 

Many  magazines 

Several  for  ei 

Scissors 

One  pair  for  i 

Butcher  paper 

One  piece  for 

Page 

Large  felt  pens 

One  for  each  i 

Date  planned 

P  '^te  or  t2^e 

Some  for  each 

35mm  Slide  projector 

1   Worksheet  4-3 

Review  of  Suc( 

{    Slide  4-10 

Question  1  Ke^ 

1    Slide  4-11 

Question  2  Re\ 

[    Slide  4-12 

Question  3  Re\ 

UNIT 

e  and  my  ^^^^ 
Environment 


PLANNING  GUIDE 

;oine  activities  {indicattd  In  ltaJUc6  and  an  10  in  tht  moHQln)  must 
le  prepared  several  dayaf  or  weeks  in  advance.    Use  this  summary  as 
L  teaching  and  preparation  schedule.    All  si:^plies  needed  are  listed. 


jst  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

lish       1     Materials  in  Si^ly  Kit 

{ItatccjSi  and  Amou)  Indicate.  Advance  VKtpaKation  ViJitctiovUs] 

j    Slide  4-3 

Fish  in  pond 

1    Slide  4-4 

Squirrel  in  city  park 

{    Slide  4-5 

Alligator  in  Everglades 

1    Slide  4-6 

Elk  in  mountain  meadow 

1    Slide  4-7 

Buffalo  on  grassland 

I    Slide  4-8 

Constrictor  in  desert 

1    Slide  4-9 

Lion  on  veldt 

Several  for  each  student 

One  pair  for  each  student 

One  piece  for  each  student 

One  for  each  student 

Seme  for  each  student 

1   Worksheet  4-3 

Review  of  Success 

j    Slide  4-10 

Question  1  Review  Of  Success 

1    Slide  4-11 

Question  2  Review  Of  Success 

j    Slide  4-12 

Question  3  Review  Of  Success 

J 

.ERjd 

BSCS 


Me  and  my* 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a*    Understanding  of  what  a  cycle  is* 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

2.  Conprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

CORE  A  OBJECTIVES: 

1.  Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 


MATERIALS 


TEACHING  STRATEGIES 


Activity  4-1.    The  Food  Chain  Game  Revisited 

Tknough  tkU  actLv^Xy  thz  ^tudzruU  Mill  be  glv^  an 
opponXuyUty  to  review  thz  tontzipt^  a660(Uatzd  with  biUld- 
ing  ^ood  ckcuM,  coue/ied  zanJUiaK  in  Unit  III.  Studzntb 
miz  build  ^ood  chcuM  and  tAacz  mvigy  {^loi^  along  the. 
chain*    At  tkz  6amz  timz  tkz  tzackzK  wiUt  bz  ablz  to  aA4(L64 
i/ohzthzA.  tkz  ^tudznts  andoMtand  tkz  conczpt  that  aXJL  thz 
^ood  {fifi  anifnaJU  {man  inaludzd]  corner  (J>iom  plants. 


CO] 


AC^ 


At 


OCUS  FOR  THIS  ACTIVITY 


OALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a.    Understanding  of  what  a  cycle  is. 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

Comprehend  the  role  of  man  as  cm  integral 
part  of  nature ,  not  apart  from  nature . 

OBJECTIVES: 

Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 


TEACHING  STRATEGIES 


The  Food  Chain  Game  Revisited 

s  cuitivlty  thz  6tude,nt6  mZl  be  givQ,n  an 
to  review  thz  concept  a6^o<iiate,d  mth  btiiZd- 
tiru,  covoAzd  zanJUitK  in  Unit  III.  Stud2.nts> 
f^ood  ckain6  and  thacz  mtn^y  ^tou)  along  the. 
the,  4ame  tarn  thz  te^achoA  i^Wi  be  ablz  ^to  066^66 
6tudznt!^  imduMtand  the  cjonczpt  that  all  the 
imali  imn  incluu^d)  corner  ^Kom  plantA. 


■er|c 


UNIT  IV.  TRANSFER  AND  CYCLING 

OF  MATERIALS  IN  MY 
ENVIRONMENT 

CORE  A.  ENERGY  AND  M^TIJIHAL 

TRANSFER 


ACTIVITY  4-1.     THE  FOOD  CHAIN  GAME 
REVISITED 


BSCS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tki  &nd  0^  tkli  activity,  &ack  Atudmt  6houZd: 

--have,  ptayzd  tke.  ^ood  choAM  game. 
—have,  ielt  4uccfc44){u£  and  m joyed  the  game. 
--be  able  to  defend  a  ^ood  chain  Aequence. 
—be  able  to  complete  the  tw/tfeifieet,  "tU&6ing 


ACTIVITY  4-1 

® 


MATERIALS 


I  Deck  of  flash  cards  (frcMn 
Activity  3-2  of  Unit  III) 
4  Decks  of  Food  Chain  Cards 
Worksheet  4-1 
Slide  4-1 

*35imn  Slide  projector 
Camera  (Polaroid  Square  Shooter) 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Sti 


Teacher  Preparation; 

1.    Have  available  ample  table  space  for  four  groups  to 
play  the  card  game. 

2«    This  activity,  because  of  its  length,  is  divided 
into  Part  I  and  Part  II.    The  first  part  introduces 
the  concept  of  food  chains  and  the  fact  that  they 
end  in  a  plant.    The  second  part  of  the  activity 
consists  of  a  game  which  gives  the  students  an 
opportunity  to  build  food  chains. 

Some  students  will  remember  this  game  from  their  exposure 
to  it  in  Unit  IJI.    Capitalize  on  their  aw£ireness  by 
placing  one  of  them  in  each  group  of  students  taking  part 
in  this  activity  so  that  they  may  act  as  catalysts  in 
initiating  discussion. 

Part  I. 

Hold  up  the  deck  of  flctsh  cards  and  say: 

HOW  MANY  OF  YOU  REMEMBER  PLAYING  THIS 
SCIENCE  GAME? 

WHAT  IS  IT  THAT  WE  LEARNED  FROM  THE  GAME? 


— 1 


— w 


If  sufficient  recall  does  not  occur,  or  it  you 
feel  that  further  review  is  necessary,  say: 

ONE  THING  WE  TRIED  TO  DO  1.^4  THIS  GAME  WAS  TO 
DECIDE  WHAT  IT  IS  THAT  ANIMALS  EAT. 


TEACHING  STRATEGIES 


aration: 

mailable  ample  table  space  for  four  groups  to 
le  card  gsune. 

itivity,  because  of  its  length,  is  divided 
art  I  and  Part  II.    The  first  part  introduces 
icept  of  food  chains  and  the  fact  that  they 

a  plant.    The  second  part  of  the  activity 
bs  of  a  game  which  gives  the  students  an 
jnity  to  bid  Id  food  chains. 

will  remember  this  game  from  their  eacposure 
III.    Capitalize  on  their  awareness  by 
)f  them  in  each  group  of  students  taking  part 
rity  so  that  they  may  act  ar,  catalysts  in 
scussion. 


ieck  of  flash  cards  and  say: 

OF  YOU  REMEMBER  PLAYING  THIS 
GAME? 

IT  THAT  WE  LEARNED  FROM  THE  GAME? 


sufficient  recall  does  not  occur,  or  if  you 
d  that  further  review  is  necessary,  say: 

THING  WE  TRIED  TO  DO  IN  THIS  GAME  WAS  TO 
IDE  WHAT  IT  IS  THAT  ANIMALS  EAT. 


I  ERJC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— indicate  whether  or  not  they  recall  the  game. 

— ^who  recall  the  game  could  respond  with: 
"We  learned  what  a  food  chain  is." 
"A  food  chain  is  a  series  of  animals  that  eat  other 
animals  and/or  plants." 
"All  food  in  a  food  chain  starts  with  plants." 
"We  learned  who  has  whcMn  for  dinner." 


MATERIALS 


TEACHING  STRATEGIES 


Display  the  card  depicting  a  hawk.    Ask  the 
students  to  identify  the  bird,  and  then  fasten 
the  picture  to  the  chalkboard  by  means  of  tape, 
or  set  the  card  on  the  left  side  of  the  chalk 
tray. 

Spread  out  the  rest  of  the  cards  in  the  deck 
and  ask  a  student  to  select  a  card  depicting 
something  a  hawk  eats. 


Again  display  the  "hawk  food"  card,  asking  the 
students  to  identify  it. 


Fasten  or  set  the  picture  to  the  right  of 
the  hawk. 

(Student's  name)  DRAW  AN  ARRDW  PROM  THE  HAWK 


Continue  to  build  a  food  chain  by  saying: 
NOW  WHAT  DO  YOU  THINK  (prey)  EAT? 

Continue  until  you  have  completed  a  logical 
food  chain  down  to  the  plant  source*  ScHne 
possible  examples  follow: 

HAWK  — ^  SNAKE  — ^  MOUSE  — ^  GRASSHOPPER  ^  GRASS 
HAWK ►  MOUSE  — ►  GRAIN 


Say: 


HAWKS  DO  EAT 


AND  OTHER  THINGS. 


TO  THE 


TO  SHOW  THAT  A  HAWK  EATS  A 


TEACHING  STRATEGIES 


display  the  card  depicting  a  hawk.    Ask  the 
students  to  identify  the  bird,  and  then  fasten 
:he  picture  to  the  chalkboard  by  means  of  tape, 
)r  set  the  card  on  the  left  side  of  the  chalk 
ray. 

>pread  out  the  rest  of  the  cards  in  the  deck 
md  ask  a  student  to  select  a  card  depicting 
something  a  hawk  eats. 


^gain  display  the  "hawk  food"  card,  asking  the 
students  to  identify  it. 


ay: 

AWKS  DO  EAT 


AND  OTHER  THINGS. 


asten  or  set  up  the  picture  to  the  right  of 
he  hawk. 

Student's  name)  DRAW  AN  ARROW  FROM  THE  HAWK 
O  THE 


TO  SHOW  THAT  A  HAWK  EATS  A 


ontinue  to  build  a  food  chain  by  saying: 
OW  WHAT  DO  YOU  THINK  (prey)  EAT? 


ontinue  until  you  have  completed  a  logical 
cod  chain  down  to  the  plant  source.  Some 
ossible  examples  follow: 


AWK. 


^ SNAKE - 


'  GRASSHOPPER ' 


GRASS 


I^WK  — »^  MOUSE  (»AIN 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— should  identify  the  bird  as  a  hawk. 


ACTIVITY  4-1 

© 


— will  select  a  card  depicting  a  frog,  snake,  chicken, 
mouse,  rabbit,  or  song  bird. 


-will  draw  an  arrow  pointing  to  the  prey  between 
the  hawk  and  prey. 


-should  select  appropriate  food  of  the  prey, 
place  it  to  the  right  of  the  first  two  cards, 
and  draw  cm  arrow  between  the  two. 


TEACHING  STRATEGIES 


HAWK  — FROG  — ^  MOSQUITO  — ►  MAN  — ^  COW  — GRASS 

HAWK— ^SC»JG  BIRD— ^WORM-— 

Then  point  to  the  board  and  say: 

NOTICE  THAT  WE  HAVE  SEVERAL  ANIMALS  THAT  DEPEND 
ON  ONE  ANOTHER  FOR  THEIR  FOOD,     SINCE  EACH  IS 
LINKED  TO  THE  NEXT  BECAUSE  OF  EATING  HABITS  WE 
CALL  THIS  A  FOOD  CHAIN, 

Write  "food  chain"  on  the  bocurd. 

WHAT  DO  ANIMALS  USE  FOOD  FOR?     (WHAT  DO  ANIMALS 
GET  FROM  FOOD?) 


INSTEAD  OF  THINKING  OF  FOOD  LET'S  THINK  OF 
ENERGY,     STARTING  WITH  THE  PLANT  LET'S  TRACE 
ENERGY  ALONG  THE  FOOD  CHAIN. 


As  the  student  does  the  tracing  make  a  statement  similar 
to: 

ENERGY  FROM  THE  GRASS  IS  TRANSFERRED  TO  THE 
COW  AS  THE  COW  EATS  AND  DIGESTS  THE  GRASS.  THE 
COW  USES  SOME  OF  IT  TO  LIVE  AND  GROW.     IT  STORES 
SOME  OF  IT  IN  ITS  FAT  AND  MUSCLES.    ENERGY  IS 
TRANSFERRED  FROM  THE  COW  TO  THE  MAN  AS  HE  EATS 
THE  HAMBURGER*     THEN  ENERGY  IS  TRANSFERRED  FROM 
THE  MAN  TO  THE  MOSQUITO  AS  THE  MOSQUITO  SUCKS 
BLOOD  FROM  THE  MAN... ETC. 

THUS,  WHERE  DID  THE  HAWK'S  ENERGY  ORIGINALLY 
COME  FROM? 

If  students  have  difficulty  in  answering  this 
question,  trace  the  chain  in  reverse  order  by 
saying: 


I 


TEACHING  STRATEGIES 


At^K  — ^  PROG  — ^  MOSQUITO  — ^  MAN  — ^  COW  — GRASS 

AWK — ►SC^G  BIRD WORM — ►LEAF 

hen  point  to  the  board  and  say: 

OTICE  THAT  WE  HAVE  SEVERAL  ANIMALS  THAT  DEPEND 
N  ONE  ANOTHER  FOR  THEIR  FOOD.     SINCE  EACH  IS 
INKED  TO  THE  NEXT  BECAUSE  OP  EATING  HABITS  WE 
ALL  THIS  A  FOOD  CHAIN. 

chain"  on  the  board. 

0  ANIMALS  USE  FOOD  FOR?     (WHAT  DO  ANIMALS 
OH  POOD?) 


0  OP  THINKING  OP  FOOD  LET'S  THINK  OP 

STARTING  WITH  THE  PLANT  LET'S  TRACE 
ALONG  THE  FOOD  CHAIN. 


snt  does  the  tracing  make  a  statement  similar 


FROM  THE  GRASS  IS  TRANSFERRED  TO  THE 
THE  COW  EATS  AND  DICTISTS  THE  GRASS.  THE 
BS  SOME  OF  IT  TO  LIVE  AND  GROW.    IT  STORES 

IT  IN  ITS  PAT  AND  MUSCLES.    ENERGY  IS 
BHRED  PROM  THE  COW  TO  THE  MAN  AS  HE  EATS 
BURGER.     THEN  ENERGY  IS  TKANSFERK^D  PROM 
»  TO  THE  MOSQUITO  AS  THE  MOSQUITO  SUCKS 
PRDM  THE  MAN.  ..ETC. 

INHERE  DID  THE  HAWK'S  ENERGY  ORIGINALLY 

?0M? 

Students  have  difficulty  in  answering  this 
lestion,  trace  the  chain  in  reverse  order  by 
ying: 
O 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


-recall  that  food  contains  stored  energy  which  is 
released  during  respiration  and  reply,  "Energy." 


-point  to  the  plant  ^d  then  to  each  succeeding 
animal  in  the  chain. 


—reply,  "The  grass  that  the  cow  ate." 


MATERIALS 


TEACHING  STRATEGIES 


s 


THE  HAWK  GOT  ITS  ENERGY  FROM  THE  FROG,  WHO 
GOT  ITS  ENERGY  i^ROM  THE  MOSQUITO,  WHO  GOT 
ITS  ENERGY  FROM  THE  MAN... ETC. 


Continue  btiildlng  other  chains  and  by  tracing  the  energy 
flew  through  them  until  you  feel  that  the  students  have 
fully  grasped  the  idea  of  the  chaining  of  foods. 

As  a  point  of  departure  ask  several  students  to  begin  with 
man  and  build  chains  of  things  he  eats* 


As  cm  added  feature  have  stiidents,  working  in  groups  of 
three  or  four,  take  appropriate  pictures  with  which  to 
build  a  £^otogra£^ic  food  chain.    To  seme  gxowps  you  may 
give  the  hint  to  start  the  chain  with  toan.    Tennit  the 
more  capable  students  to  stcuct  with  any  animal  and 
proceed  to  the  plant  source.    If  the  supply  of  film 
permits,  encourage  pupils  to  try  for  a  chain  as  long  3is 
possible. 

Only  one  group  of  students  will  be  able  to  work  at  a  time, 
because  of  limited  equipment.    In  order  to  expedite  the 
task,  permit  students  to  work  betwec^n  classes,  at  lunch 
breaks  etc. 

Have  the  students  display  (from  left  to  .^nt)  their 
chains;  draw  arrows  and  label  each  link;  then  follow 
with  discussion,  questions-amswers  period. 


CAI 


Then  say: 


TEACHING  STRATEGIES 


THE  HAWK  GOT  ITS  ENEIU^Y  FROM  THE  FROG,  WHO 
GOT  ITS  ENERGY  FROM  THE  MOSQUITO,  WHO  GOT 
ITS  ENERGY  FROM  THE  MAN... ETC. 

building  other  chains  and  by  tracing  the  energy 
mgh  them  until  you  feel  that  the  students  have 
Lsped  the  idea  of  the  chaining  of  foods. 

it  of  dep£ucture  ask  several  students  to  begin  with 
mild  chains  of  things  he  eats* 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-1 

© 


students: 


—will  build  such  examples  as: 

MAN  CHICKEN  — ^  GRASSHOPPER  — ^  GRASS 
MAN  — ^  COW  — CORN 


TIME 


ied  feature  have  students,  working  in  groups  of 
foiu:,  take  appropriate  pictures  with  which  to 
>hotographic  food  chain.    To  some  groups  you  may 
hint  to  start  the  chain  with  man.    Permit  the 
ible  students  to  start  with  any  animal  and 
;o  the  plant  source*    If  the  supply  of  film 
encourage  pupils  to  try  for  a  chain  as  long  ais 


group  of  st\]dents  will  be  able  to  work  at  a  time, 
>f  limited  equipment.    In  order  to  expedite  the 
nnit  students  to  work  between  cleisses,  at  lunch 
^c  • 

■  students  display  (from  left  to  right)  their 
raw  arrows  and  label  each  link;  then  follow 
;u8sion,  questions-answers  period* 


UERLC 


TEACHING  STRATEGIES 


THERE  ARE  MANY  EXAMPLES  OF  CHAINS  WE  COULD 
DISCUSS.    YOU  CAN  SEE  THAT  WHILE  ALL  ANIMALS 
IMPEND       OTHER  LIVING  THINGS  FOR  FOOD,  NOT 
ALL  OF  THE  CHAINS  ARE  THE  SAME  LENGTH.  THESE 
CHAINS  ALL  HAVE  ONE  THING  IN  COMMON,  HOWEVER. 
CAN  ANYBODY  SEE  WHAT  THAT  IS? 


If  Students  fail  to  perceive  that  each  chain 
ends  with  a  plcmt,  ctsk: 

LOOK  AT  THE  END  OF  EACH  CHAIN  ON  THIS  SIDE 
OF  THE  BOARD  (point  to  the  right  side) .  WHAT 
IS  THE  SAME  ABOUT  EACH  OF  THESE  LIVING  THINGS? 

Say: 

IF  WE  WERE  TO  BUILD  OTHER  CHAINS  LIKE  THESE, 
WE  WOULD  EXPECT  TO  END  WITH  WHAT  KIND  OF  LIVING 
THINGS? 

Have  students  recall  Activity  3*11  where  they  traced 
ingredients  of  a  haaoburger  to  their  sources « 

Say: 

DO  YOU  REMEMBER  WHAT  WE  ENI^D  WITH  WHEN  WE 
TRACED  THE  HAMBURGER  AND  ITS  BUN  TO  ITS 
SOURCE? 

NOW  LOOK  AT  OUR  FOOD  CHAINS.    WHAT  DO  WE  END 
UP  WITH  IN  EVERY  POOD  CHAIN? 

WHAT  DO  WE  END  UP  WITH  IN  ?00D  SOURCES  AND 
FOOD  CHAINS? 

Make  sure  this  concept  is  clear  before  proceeding. 


TEACHING  STRATEGIES 


ABE  MANx  EXAMPLES  OF  CHAINS  WE  COULD 
S.     YOU  CAN  SEE  THAT  WHILE  ALL  ANIMALS 
^  ON  OTHER  LIVING  THINGS  FOR  FOOD,  NOT 
^THE  CHAINS  ARE  THE  SAME  LENGTH.  THESE 
ALL  HA\'E  ONE  THING  IN  COMMON,  HOWEVER. 
YBODY  SEE  WHAT  THAT  IS? 


f  students  fall  to  perceive  that  each  chain 
nds  with  a  pleuit,  ask: 

OOK  AT  THE  END  OF  EACH  CHAIN  ON  THIS  SIDE 
F  THE  BOARD  (point  to  the  right  side) .  WHAT 
S  THE  SAME  ABOUT  EACH  OF  THESE  LIVING  THINGS? 


ay: 


F  WE  WERE  TO  BUILD  OTHER  CHAINS  LIKE  THESE, 

S  WOULD  EXPECT  TO  END  WITH  WHAT  KIND  OF  LIVING 

»INGS? 

ts  recall  Activity  3-11  where  they  traced 
o£  a  hdniburger  to  their  sources. 


REMEMBER  mUT  WE  ENDED  7ITH  WHEN  WE 
THE  HAMBURGER  AND  ITS  BUN  TO  ITS 


DK  AT  OUR  FOOD  CHAINS.  WHAT  DO  WE  END 
«  III  EVERY  POOD  CHAIN? 

0  WE  END  UP  WITH  IN  POOD  SOURCES  AND 
HAINS? 

lis  concept  is  clear  before  proceeding. 


I  E  RLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-respond,  "All  begin  with  an  animal,"  "Link*=»d 
together,"  "I  don't  know,"  "All  end  in  a  plant." 


— respond,  "All  are  plants.' 


—recall,  "Plants." 


—recall  hamburger  transparency  and  say,  "Plants." 


--conclude ,  "Plants . ' 


--respond,  "Plants." 


MATERIALS 


Worksheet  4-1 


2       M«ft   -«>   StMf  . 


3    Moufttam-^  Grau 


4  rtitH  art  att  c»IM  „ 


Slide  4-1 


ERIC 


TEACHING  STRATEGIES 


CLUES 


At  this  point  use  Worksheet  4-1  to  assess  if  the  concept 
is  clear.    Place  randomly  on  the  chalk  tray  the  following 
cards  v^ich  represent  correct  resj onses  to  the  blanks 
in  the  worksheet:    snake    grass    grain    chicken  insect 
worms. 

Distribute  Worksheet  4-1  and  say: 

HERE  ARE  THE  MISSING  LINKS  ASKED  FOR  ON  YOUR 
WORKSHEETS.  I'VE  MIXED  THEM  UP,  SO  YOU  MUST 
CHOOSE  THE  RIGHT  ONE  FOR  YOUR  ANSWER.  WRITE 
THE  NAME  OF  THE  LINK  IN  THE  PROPER  SPACE. 


Ask  students  to  put  their  names  on  the  worksheets  and 
coi:  }ct  them  to  look  at  later.    Now  write  the  first 
chain  on  the  chalkboard  and  ask  different  students  to 
tsll  (and  defend)  what  could  go  in  the  blanks.    Do  this 
for  the  second  and  third  chains.    Remember  there  are 
several  answers  possible  for  each.    Encourage  discussion. 
Praise  all  good  ideas. 

Later,  uise  Tallysheet  4-1  to  note  any  student  who  had 
difficulties  (or  the  whole  class  if  necessary) .  Give 
these  particular  students  encouragement  and  support  when 
they  play  th^  "Food  Chain  Game." 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-1 

® 


students: 


CLUES^tO 


SUCCESS 


t  use  Worksheet  4-1  to  as£>ess  if  the  concept 
Lace  randomly  on  the  chalk  tray  the  following 
represent  correct  responses  to  the  blanks 
leet:    snake    grass    grain    chicken  insect 


^rksheet  4-1  and  say: 

;  THE  MISSING  LINKS  ASKED  FOR  ON  YOUR 
ITS.  I'VE  MIJffiD  THEM  UP,  SO  YOU  MUST 
:HE  right  one  for  your  answer.  WRITE 
OF  THE  LINK  IN  THE  PROPER  SPACE. 


to  put  their  names  on  the  worksheets  and 
to  look  at  later.    Now  wri*e  the  first 
chalkboard  and  ask  different  students  to 
:end)  what  could  go  in  the  blanks.    Do  this 
id  and  third  chains.    Remember  there  are 
rs  possible  for  each.    Encoxirage  discussion. 
»od  ideeis. 

llysheet  4-1  to  note  any  student  who  had 
(or  the  whole  class  xf  necessary) .  Give 
lar  students  encouragement  and  support  when 
^Food  Chadn  Garoe.  ' 

LERLC  


-should  study  the  choices  in  the  chalk  tray  and 
write  in  an  appropriate  link  in  the  blanks  on 
the  worksheet.    Correct  answers  for  each  chain 
are: 


1.  Hawk 

2.  Man- 

3 .  Lion • 


snake 


-mouse       grass  or  gram. 


cow  — grass  or  grain. 
^-  chicken  —^insects  or  worms 


•  grass 


ACTIVITY  4-1 

® 


MATERIALS 


Part  II, 

1  Deck  flash  cards 

4  Decks  of  Food  Chain  Cards 


FfOf 


Snake 


steer 


insects 
Rabbit 


Deer 


Leaves 


frvits  4  Berries 


Worm 


Mouse 


Grestes 


TEACHING  STRATEGIES 


Part  II. 

WE'VE  ONLY  BUILT  A  FEW  FOOD  CHAINS.  WE 
SHOULD  BUILD  SOME  MOPE.    WE'LL  DO  THIS 
BY  PLAYING  THE  "FOOD  CHAIN  GAME." 

Prepare  the  sttidents  to  play  by  dividing  the  class  into 
groups  of  three  or  four.    Distribute  a  deck  of  food  chain 
cards  to  each  group.    Allow  time  for  them  to  examine  the 
cards.    Point  out  that  this  deck  differs  frcan  the  flash 
cards  in  that  it  also  includes  cards  with  plants  pictured. 

Say: 

THE  OBJECT  OF  THIS  GAME  IS  TO  BUILD  FOOD  CHAINS. 
YOU  WILL  DO  THIS  BY  USING  THE  LIVING  THINGS 
PICTURED  ON  THE  CAPDS.    THIS  GAME  IS  SIMILAR 
TO  THE  RUMMY  GAME  YOU  PLAYED  BEFORE.  I'LL 
EXPLAIN  THE  RULES  AND  THEN  PLAY  THE  GAME  WITH 
TWO  OF  YOU  SO  WE  CAN.  SEE  HCW  IT  IS  PLAYED. 

1.  AFTER  THE  CARDS  Ai;^:  SHUFFLED  EACH  PLAYER 
WILL  BE  DEALT  FOUR  CARDS  TO  START  WITH. 

2.  THE  REST  OF  THE  CARDS  ARE  PLACED  FACE  DOWN 
IN  THE  MIDDLE  OF  THE  TABLE  AND  THE  TOP  CARD 
ON  THAT  PILE  IS  TURNED  FACE  UP  BESIDE  THE 
OTHERS. 

3.  EACH  PLAYER  LOOKS  AT  THE  CARDS  IN  HIS  HAND 
TO  SEE  IF  ANY  OF  HIS  CARDS  FORM  A  FOOD  CHAIN. 
ONE  RULE  TO  REMEMBER  IS  THAT  CHAINS  MUST  BE 
COMPLETE  ~  THEY  MUST  BEGIN  WITH  AN  ANIMAL 
AND  END  WITH  A  PLANT. 


TEACHING  STRATEGIES 


)NLY  BUILT  A  FEW  FOOD  CHAINS.  WE 
BUILD  SOME  MORE.     WE'LL  DO  THIS 
riNG  THE  "FOOD  CHAIN  GAME." 

sttidents  to  play  by  dividing  the  class  into 
iree  or  four.    Distribute  a  deck  of  food  chain 
;h  group.    Allow  time  for  them  to  examine  the 
It  out  that  this  deck  differs  from  the  flash 
It  it  also  includes  c£u:ds  with  plants  pictured. 


ECT  OF  THIS  GAME  IS  TO  BUILD  FOOD  CHAINS. 
Ill  DO  THIS  BY  USING  THE  LIVING  THINGS 
D  ON  THE  CARDS.    THIS  GAME  IS  SIMILAR 
RUMMY  GAME  YOU  PLAYED  BEFORE.  I'LL 
THE  RULES  AL;D  THEN  PLAY  THE  GAME  WITH 
YOU  SO  WE  CAN  SEE  HOW  IT  IS  PLAYED. 

ER  THE  CARDS  ARE  SHUFFLED  EACH  PLAYER 
fL  BE  DEALT  FOUR  CARDS  TO  START  WITH . 

REST  OF  THE  CARDS  ARE  PLACED  FACE  DOWN 
THE  MIDDLE  OF  THE  TABLE  AND  THE  TOP  CARD 
THAT  PILE  IS  TURNED  FACE  UP  BESIDE  THE 
BRS. 

H  '  LAYER  LOOKS  AT  THE  CARDS  IN  HIS  HAND 
SEE  IF  ANY  OF  HIS  CARDS  FORM  A  FOOD  CHAIN. 

P  JLE  TO  REMEICER  13  THAT  CHAINS  MUST  BE~ 
PIETE  —  THEY  MUST  BiSGIiN  WITH  AN  ANIMAL 
END  WITH  A  PLANT. 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— should  reexamine  the  deck  so  as  to  become  furtiier 
acquainted  with  individual  cards. 


MATERIALS 


TEACHING  STRATEGIES 


4.  DETEPMNE  WHICH  PLAYER  GOES  FIRST  BY  "PICKING 
A  NUMBER  FROM  ONE  TO  TEN."    BEFORE  HE  LAYS 
ANY  CARDS  DOWN,  HE  DRAWS  EITHER  THE  TOP  CARD 
FROM  TOE  FACE  DOWN  PII£  OR  THE  TOP  CARD  PROM 
THE  FACE  UP  PILE. 

5.  IF  HE  HAS  C»fE  OR  MORE  FOOD  CHAINS  IN  HIS 
HAND,  HE  MAY  NOW  LAY  DOWN  THE  CARDS  FACE 
UP  ON  THE  TABI£  IN  THE  CORRECT  ORDER, 
DECL7^JNG  WHO  EATS  mCM  AS  HE  DOES  SO. 
LAY  THE  CARDS  DOWN  SO  THAT  THEY  FORM  A 
CHAIN  FROM  LEFT  TO  RIGHT. 

6.  HE  THEN  PICKS  FROM  THE  FACE  DOWN  PILE  THE 
NUMBER  OF  CARDS  HE  JUST  PUT  DOWN.  AFTER 
RESTORING  HIS  HAND  TO  THE  FIVE  CARDS  HE 
BEGAN  WITH,  HE  DISCARDS  ONE  AND  IS  BACK  TO 
HIS  ORIGINAL  HAND  OF  POUR.     EACH  PLAYER 
WILL  HAVE  FOUR  CARDS  AT  THE  BEGINNING  OF 
HIS  TURN,  DRAW  ONE  SO  THAT  DURING  THIS  TURN 
HE  KAS  FIVE  CARDS,  AND  DISCARD  AT  THE  END  OF 
HIS  TURN  (BACK  TO  FOUR  CARDS)  . 

7.  EACH  PLAYER  TAKES  HIS  TURN.    CARDS  DRAWN  ARE 
USED  TO  FORM  NEW  CHAINS  OR  TO  ADD  TO  OTHERS. 
(For  exaniple:    A  student  nay  lay  down  a 
mouse.  Insect,  and  grain  as  a  chain.  During 
a  later  turn,  a  snake  could  be  added  to  the 
beginning  of  the  chain.) 

8.  EACH  CARD  IS  WORTH  OtiE  POINT.    THE  FIRST 
PERS<»«  TO  LAY  DOWN  ENOUCT  CHAINS  SO  THAT 
THEY  HAVE  AT  LEAST  TEN  POINTS  IS  THE 
WINNER^    ALL  FOOD  CHAINS  MUST  BE  COMPLETE 
AND  END  mm  A  PLANT. 

NOTE:  If  any  questions  arise  about  irt-at  eats  what,  make 
it  cleau:  that  for  purpose;*  of  the  game  the  eating 
habits  as  described  on  the  cardL  will  be  the  only 
ones  accepted. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY 


® 


SRMINE  WHICH  PLAYER  GOES  FIRST  BY  "PICaCING 
JMBER  FROM  ONE  TO  TEN."    BEFORE  HE  LAYS 
CARDS  DOWN ,  HE  DRAWS  EITHER  THE  TOP  CARD 
«  THE  FACE  DOWN  PILE  OR  THE  TOP  CARD  PROM 
^FACE  UP  PILE. 

IE  HAS  C^E  OR  MDRE  FOOD  CHAINS  IN  HIS 
),  HE  MAY  NOW  LAY  DOWN  THE  CARDS  FACE 
»J  THE  TABI£  IN  THE  CORRECT  ORDER, 
J^NG  WHO  EATS  mCM  AS  HE  DOES  SO. 
THE  CARDS  DOWN  SO  THAT  THEY  FORM  A 
:N  FROM  LEFT  TO  RIGHT. 

•HEN  PICKS  FROM  THE  FACE  DOWN  PILE  THE 
ER  OF  CARDS  HE  JUST  PUT  DOWN.  AFTER 
ORING  HIS  HAND  TO  THE  FIVE  CARDS  HE 
N  WITH,  HE  DISCARDS  ONE  AND  IS  BACK  TO 
ORIGINAL  HAND  OF  FOUR.    EACH  PLAYER 

HAVE  FOUR  CARDS  AT  THE  BEGINNING  OF 
TURN,  DRAW  ONE  SO  THAT  DURING  THIS  TURN 
AS  FIVE  CARDS,  AND  DISCARD  AT  THE  END  OF 
TURN  (BACK  TO  FOUR  CARDS)  . 

PLAYER  TAKES  HIS  TURN.    CARDS  DRAWN  ARE 
►  TO  FORM  NEW  CHAINS  OR  TO  ADD  TO  OTHERS. 
;  exanple:    A  student  may  lay  down  a 
e,  inaect,  and  grain  as  a  chain.  During 
ter  turn,  a  snake  could  be  added  to  the 
nning  of  the  chain.) 

CARD  IS  WORTH  CWE  POINT.  THE  FIRST 
ON  TO  LAY  DOWN  ENOUGH  CHAINS  SO  THAT 

HAVE  AT  LEAST  TEN  POINTS  IS  THE 
ER.    ALL  FOOD  CHAINS  MUST  BE  CC»!PLETE 
END  WITH  A  PLANT. 

questions  arise  about  iihttt  eats  irtiat,  raaXe 
a^:  that  for  purposes  of  the  game  the  eating 

as  described  on  the  cards  will  be  the  only 
:cepted« 


-ERIC 


MATERIALS 


TEACHING  STRATEGIES 


Now  select  two  or  three  students  and  go  over  the  rules 
again  demonstrating  how  the  game  is  played.  Continue 
the  demcmstration  only  until  the  game  is  \inderstood.  Then 
allow  the  students  to  play  the  game  as  long  as  it  seems 
appropriate  • 


Conclude  by  saying: 

FROM  PLAYING  THIS  GAME  WHAT  HAVE  WE  IJSABNED? 


WH.'  ARE  ANIMALS  IMPORTANT  TO  EACH  OTHER? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students  2 


two  or  three  students  and  go  over  the  rules 
3 t rating  how  the  game  is  played.  Continue 
ration  only  until  the  game  is  understood.  Then 
budents  to  play  the  game  as  long  as  it  seems 


saying: 

AYWG  THIS  GAME  WHAT  HAVE  WE  I£ARN£D? 
:  ANIMALS  IMPORTANT  TO  EACH  OTHER? 


LERLC 


-should  observe  two  or  three  classmates  and  the 
teacher  playing  the  game. 

-should  demonstrate  2d>ility  to  play  the  game 
following  the  rules  described. 


-respond,    Animals  are  iiq>ortant  to  each  other 
and  depend  on  each  other, ••All  animals  depend  on 
plants « " 

-conclude,  ^'Because  they  eat  each  other,**  "They  get 
energy  frcwa  each  other,**  "They  wouldn't  have  any 
food  without  each  other, **  **They*d  die.**  Statements 
should  indicate  interdependency  of  living  things 
in  terms  of  food. 
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Me  and  my 
Environment 


MATERIALS 


Flash  cards: 

Hawk 
Ccm 

Nc  squito 
Snake 
Man 
Graas 
O  \Fr09 

ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


1.    Appreciate  the  cycling  relationships  of  the 
materials  and  orgamisms  in  the  environment 
through : 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  decomposers. 


2.    Comprehend  the  role  of  man  as  an  integral 
part  |jf^  nature,  not  apart  from  nature* 

COPE  A  OBJECTIVES: 

1.  Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

2.  Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


Activity  4''2*    The  Trip  Of  A  Drop  Of  Water 

In  the.  ^am  ijoay  that  onaAgy  tAm^^^  am  mpticlt  In  tkt 
"¥ood  Chain  Gam",  so  l&  tht  tAOMiaJi  oi  matoMaZ.  TkU 
activity  mil  mofee  that  tAjonA  i(iA  txplicU* 


Teacher  Preparation; 

Set  up  in  random  order  on  the  chalkboard  tray  the  flash 
cards  indicated.    Ask  for  a  stxident  volunteer  to  arrange 
the  cards  into  one  food  chain  that  utilizes  every  card. 


CUS  FOR  THIS  ACTIVITY 


ALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  envijronxnent 
through : 

a.    Understanding  of  what  a  cycle  is. 

b«    Understanding  of  the  role  of  decomposers 


Ccxnprehend  the  role  of  man  as  an  integral 
part  of  r.ature^  not  apart  from  natvire. 

DBJECTIVES: 

Reconstruct  the  transfer  of  energy  through 
eui  environioental  system. 

Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


ACHING  STRATEGIES 


The  Trip  Of  A  Drop  Of  Water 


i)ay  that  meAgy  tAjOM  jJeA  Is  innptLoAX  in  thz 
Some",  60  i&  thz  tMjomiVi  oi  mattnAMl.  TkU 
makz  that  tAjomieA  zxpllclt. 


atration; 

ndom  order  on  the  chalkboard  tray  the  flash 
ted.    Ask  for  a  student  volunteer  to  arrange 
to  one  food  chain  that  utilizes  every  card. 


uiaiT  IV. 


CORE  A. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-2.      THE  TRIP  OF  A  DROP 
OF  WATER 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tfie  end  oi  tkU  activity,  tack  ^tmdznt  6houid: 

--be  a6£e  to  moue  ene^y  and  mattcA  ^yrnbolA  ^^om  om. 

compomnt  to  aiothcA  in  a  iood  chain, 
-^havz  dmoMth:u.td  an  undcMtanding  o^  tneJigy  and 

mattoA  tAonJ^ivi  by  cv/uizctly  tomptojtin:Q  itio^hzoX 

4-2. 


-arrange  the  seven  cards  into  the  following  food 
chain:  Hawk^-^Snake— ^Frog*-^Mosqiiito*-^Man 
Cow  ^  Grass. 


ACTIVITY  4-2 

® 


MATERIALS 


Energy  syinbol 
Siigar  symbol 
Water  symbol 
Slide  4-2 
Worksheet  4-2 
*35mm  Slide  projector 


*Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


Point  to  the  food  chain  and  say: 

WE  TALKED  OF  HOW  ENERGY  MOVES  FBOM  ONE  THING 
TO  ANOTHER  IN  A  FOOD  CHAIN, 

Hold  up  the  energy  symbol  and  say: 

I'M  PLACING  THIS  SVMBOL  FOR  ENERGY  IN  THE  GRASS* 
(Student's  name)  ,  MOVE  THE  ENERGY  SYMBOL  TO  WHERE 
THAT  ENERGY  IS  TRANSFERRED  NEXT  IN  THIS  FOOD 
CHAIN « 

After  the  student  has  correctly  placed  the  symbol  on  the 
cow  ask: 

(Student's  name) ,  HOW  DOES  THE  COW  GET  THE 
ENERGY? 

Continue  in  the  same  manner,  giving  other  students  the 
opportunity  to  move  the  energy  symbol  and  to  amswer 
v^at  the  direct  energy  source  is*    At  this  time  redirect 
the  discussion  to  focus  on  the  cycling  of  materials 
through  the  food  chains. 

WE'VE  JUST  SEEN  THAT  ENERGY  IS  PASSED  ALONG  FROM 
ONE  THING  TO  ANOTHER  IN  THE  ENVIRONMENT.  ARE 
THERE  ANY  OTHER  THINGS  BESIDES  ENERGY  THAT  ARE 
PASSED  ALONG  IN  A  FOOD  CHAIN? 


food  is  given  as  an  answer,  ask: 
WHAT  IS  THE  FOOD  THAT  PLANTS  MAKE? 

Place  the  sugar  symbol  on  the  grass. 


TEACHING  STRATEGIES 


bhe  food  chain  and  say: 

MjKed  of  how  enerct  moves  from  one  thing 

MOTHER  IN  A  pood  CHAIN, 
le  energy  symbol  and  say; 

?LACING  THIS  SYMBOL  FOR  ENERGY  IN  THE  GRASS. 
ient's  naine)  ,  MOVE  THE  ENERGY  SYMBOL  TO  WHERE 
ENERGY  IS  TRANSFERRED  NEXT  IN  THIS  FOOD 
|}« 

student  has  correctly  placed  the  symbol  on  the 


tent's  name) ,  HOW  DOES  THE  COW  GET  THE 

;y? 

n  the  same  manner,  giving  other  students  the 
y  to  move  the  energy  symbol  and  to  answer 
lirect  energy  source  is.    At  this  time  redirect 
sion  to  focus  on  the  cycling  of  materials 
e  food  chains. 

JUST  SEEN  THAT  ENERGY  IS  PASSED  ALONG  FROM 
lilNG  TO  ANOTHER  IN  THE  ENVIRONMENT.  ARE 

ANY  OTHER  THINGS  BESIDES  ENERGY  THAT  ARE 
D  ALONG  IN  A  FOOD  CHAIN? 


If  food  is  given  as  an  answer,  ask: 
WHAT  IS  THE  FOOD  THAT  PLANTS  MAKE? 

3ugar  symbol  on  the  grass. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— move  the  energy  symbol  to  the  cow. 


--reply,  "it  eats  the  grass." 


-will,  drawing  upon  past  experience,  most  likely 
answer,  "Food,"  and  possibly,  "Water," 


-recall  what  the  food  manufactured  as  an  end 
product  of  photosynthesis  is,  and  answer,  "Sugar. 


MATERIALS 


Sugeur  Symbol 


sugar 


Water  Symbol 


uudter 


ERIC 


TEACHING  STRATEGiIrS 


(Studeni:'s  name)  ,  MOVE  THE  SUGAR  SYMBOL  TO 
WHERE  IT  IS  TRANSFERRED  AFTER  IT  I£AVES 
THE  PLANT • 

SUGAR  IS  PASSED  ALONG.    HOW  COULD  A  COW  GET 
THE  SUGAR  A  PLANT  MAKES? 

NOW  (sttadent's  name)  ,  MOVE  THE  SUGAR  SYMBOL  TO 
WHERE  THE  SUGAR  COULD  BE  TRANSFERRED  NEXT 
IN  THE  FOOD  CHAIN. 


HOW  CAN  THE  MAN  GET  THE  SUGAR  THAT  WAS 
CWCE  A  PART  OF  THE  PLANT? 

Continue  the  strategy  in  a  sicdlar  manner  aj\A  again  give 
a  variety  of  students  the  opport\inity  to  participate.  Then 
set  yj^  another  diain  and  say: 

SUGAR  IS  NOT  THE  ONLY  MATERIAL  THAT  WE  MENTIC^D 
THAT  IS  PASSED  FROM  CME  LINK  TO  ANOTHER  ALONG  A 
CHAIN. 


Sayi 


TAKE  THIS  WATER  SYMBOL  AKD  SHOW  AND  TELL  US  HOW 
IT  WOULD  GET  FROM  ONE  END  OF  THE  CHAIN  TO  THE 
OTHER. 


Conclude  by  staying: 


TEACHING  STRATEGIES 


it's  name)  ,  MOVE  THE  SUGAR  SYMBOL  TO 
:T  IS  TRANSFERRED  AFTER  IT  LEAVES 


S  PASSED  ALONG.     HOW  COULD  A  COW  GET 
;AR  a  plant  MAKES? 

ludent's  name)  ,  MOVE  THE  SUGAR  SYMBOL  TO 
HE  SUGAR  COULD  BE  TRANSFERRED  NEXT 
FOOD  CHAIN. 


THE  MAN  GET  THE  SUGAR  THAT  WAS 
PART  OF  THE  PLANT? 

Strategy  in  a  similar  manner  and  again  give 
students  the  opportunity  to  participate.  Then 
er  diain  and  say: 

S  NOT  THE  ONLY  MATERIAL  THAT  WE  MENTIONED 
PASSED  FROM  (ME  LINK  TO  ANOTHER  ALONG  A 


[IS  WATER  SYMBOL  AND  SHOW  AND  TELL  US  HOW 
D  GET  FROM  ONE  END  OF  THE  CHAIN  TO  THE 


saying: 

-ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-2 

® 


Students 2 


— move  the  sugar  symbol  to  the  cow* 


— reply,  •'Eat  the  plant.' 


-inspect  the  chain  and  move  the  sugar  symbol  to  the 
man* 


— reply,  "Eat  the  cow  (hanfcurger,  steak) . * 


— place  the  water  synisol  on  the  plant  (at  the 
plant  end  of  the  chain)  and  move  it  from  link 
to  link.    While  doing  so  they  should  indicate 
their  understanding  by  making  statements 
similar  to:    "The  water  ^rom  the  corn  is  trans- 
ferred to  the  mouse  when  it  eats  the  corn,  and 
then  on  to  the  snake  when  the  snake  eats  the 
mouse,  and  finally  to  the  ha^  v^en  the  hawk  eats 
the  snake*** 


I 


ACTIVITY  4-2 

® 


MATERIALS 


ERiC 


Worksheet  4-2 
Slide  4-2 


«   m  m  jeit  SMn  i  , 


TEACHING  STRATEGIES 


THERE  ARE  MANY  OTHER  MATERIALS  TRANSFERRED 
FROM  ONE  PART  OF  THE  FOOD  CHAIN  TO  THE  OTHER. 
THIS  IS  TRUE  OF  MANY  CHEMICALS  AND  MINERALS. 
YOO  HAVE  PRCfflABLY  HEARD  OF  SOME  OF  THEM; 
CARBON,  OXYGEN,  IRON,  NITROGEN,  IODINE,  AND 
CALCIim. 


CLUES 


Distribute  Worksheet  4-2  and  project  Slide  4-2.  Continue 
by  drawing  attention  to  the  components  and  saying: 


LOOK 

AT 

THE  PICTURE 

WHAT 

IS 

SHOWN 

IN 

A? 

WHAT 

IS 

SHOWN 

IN 

B? 

WHAT 

IS 

SHOWN 

IN 

C? 

WHAT 

IS 

SHOWN 

IN 

D? 

WHAT 

IS 

SHOWN 

IN 

E? 

WHAT 

IS 

SHOWN 

IN 

F? 

AS  Students  describe  each  picture  write  on  the  chalJcboard: 


A*  Caterpillar 
B*  Chicken 


TEACHING  STRATEGIES 


ARE  MAKY  OTHER  MATERIALS  TRANSFERRED 
m  PART  OP  THE  FOOD  CHAIN  TO  THE  OTHER. 
[S  TRUE  OF  MANY  CHEMICALS  AND  MINERALS. 
kVE  PRCBABLY  HEARD  OF  SOME  OF  THEM: 
I,  OXYGEN,  IRON,  NITROGEN,  IODINE,  AND 
IM* 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


CLUES 


SUCCESS 


Worksheet  4-2  and  project  Slide  4-2.  Continue 
attention  to  the  components  and  saying: 

THE  PICTURE  C»i  YOUR  WORKSHEET. 

S  SHOWN  IN  A? 

S  SHOWN  IN  B? 

S  SHOWN  IN  C? 

S  SHOWN  IN  D? 

S  SHOWN  IN  E? 

S  SHOWN  IN  F? 

describe  each  picture  irrite  on  the  chalkboards 

iterpillar 
iicken 


— respond,  "A  caterpillar  eating  grass 
—respond,  "A  chicken  eating  the  caterpillar." 
—respond,  "A  girl  eating  a  chicken  leg.** 
—respond,  "A  fly  biting  the  girl." 
— respond,  "A  fish  eating  the  fly." 
—respond,  "A  cat  (bc4>cat)  eating  the  fish*" 


MATERIALS 


TEACHING  STRATEGIES 


c. 

D. 
E. 
P. 


Girl 
Fly 
Fish 
Cat 


Say: 


NOM  I'LL  READ  THE  SENTENCES  AND  YOU  WRITE  IN 
THE  WORD  IN  THIS  LIST  THAT  FITS.    DON'T  TELL 
ANYONE  ELSE  WHAT  YOU  WROTE  UNTIL  EVERYONE 
HAS  DECIDED  FOR  HIMSELF  AND  WRITTEN  IN  ALL 
THE  WORDS.     THEN  WE  WILL  TALK  ABOUT  YOUR 
ANSWERS. 

Read  each  sentence  pausing  long  enough  for  each  student 
to  write  in  his  answer. 

When  all  have  answered,  aq %in  read  each  statement  and  have 
students  tell  and  explain  their  answers. 


Then  have  them  write  their  names  on  the  worksheets  and 
hand  them  in  for  you  to  tally  and  review  later,  (Don't 
forget  to  return  their  papers!) 

NOTE:    If  a  student's  paper  illustrates  a  pr<^lem  on 
a  worksheet,  annotate  it  and  send  it  in. 


ERIC 


h 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


L  HEAD  THE  SENTENCES  AND  YOU  WRITE  IN 
D  IN  THIS  LIST  THAT  FITS.    DON'T  TELL 
SLSE  WHAT  YOU  WROTE  UNTIL  EVERYONE 
II«D  FOR  HIMSELF  AND  WRITTEN  IN  ALL 
DS.     THEN  WE  WILL  TALK  ABOUT  YOUR 


itence  pausing  long  enough  for  each  student 
lis  answer* 

?  answered,  again  read  each  statement  and  have 
L  and  explain  their  answers. 


m  write  their  names  on  the  worksheets  and 
for  you  to  tally  and  review  later.  (Don't 
:um  their  papers!) 

student's  paper  illustrates  a  problem  on 
(Sheet,  annotate  it  and  send  it  in. 
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Me  and  my* 
Environment 


MATERIALS 


Bcxsklet  {The.  Long  JouAney) 


ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 


a. 


Understanding  of  what  a  cycle  is. 

Understanding  of  the  role  of  decomposers 

Realization  that  certain  materials  are 
in  finite  supply. 

Recognition  of  examples  of  man's  impact 
upon  the  environment. 


2.    Comprehend  the  role  of  man  as  an  integral 
^  part  of  nature,  not  apart  from  nature. 

CORE  A  OBJECTIVES: 

2.    Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


L 


TEACHING  STRATEGIES 


Activity  4-3.    The  Long  Journey;    A  Review 

A6  a  buitt-in  Kzdandancy  and  Kt\jlQjjo,  tkU  activity  In 
4>^o/iy  ^om  Viaa^^  tha  ilm  oi  an  atom  o]  yiWiogm  back- 
mAd6  iKom  tt6  IncoKponation  In  an  Individual. 


Initiate  the  activity  by  passing  out  the  booklet,  Thz  Long 
JouJinzy,  and  sayings 

WE'VE  TALKED  OF  MATERIALS  TRANSEER  FROM  ONE 
PART  OF  THE  FOOD  CHAIN  TO  ANOTHER.     FOLLOW  WITH 
ME  AS  I  READ  THIS  STORY  TO  YOU. 


^OCUS  FOR  THIS  ACTIVITY 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 


a« 


Understanding  of  what  a  cycle  is. 

Und<»rstanding  of  the  role  of  decomposers 

Realization  that  certain  materials  are 
in  finite  supply. 

Recognition  of  examples  of  mcui's  impact 
upon  the  environment. 


.    Comprehend  the  role  of  man  as  an  integral 
part  of  nature ,  not  apart  from  nattire . 

OBJECTIVES: 

.    Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


3.    The  Long  Journey:    A  Review 

in  Ktdandancy  and  nzviojuo,  tkU  acZLvAjbj  aji 
tnaaoM  thz  an  atom  OjJ  nWioQzn  back- 

U6  incoHpoHation  in  an  individaaZ. 

B  activity  by  passing  out  the  booklet,  The.  Long 
d  saying: 

[•ALKED  OP  MATERIALS  TRANSFER  FROM  ONE 
^  THE  POOD  CHAIN  TO  ANOTHER.     FOLLOW  WITH 
READ  THIS  STORY  TO  YOU. 

O 


UNIT  IV. 


CORE  A. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-3.     THE  LONG  JOURNEY:  A 
REVIEW 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tht  end  oj(  thU  activity,  ojach  student  4^houtd: 

--havQ,  Kzad  tka  booklet,  The  Long  Journey. 

--have,  dmon&tnatzd  hls^  undtutanding  o^  mattoJi 
movment  in  tkz  znvVionmznt  by  t/iactng  a  pojtjticle, 
0|J  nit/Logzn  ^Kom  thz  cuUi  to  the,  haOt. 


ACTIVITY  4-3 

® 


MATERIALS 


THE  LONG 
JOURNEY 


TEACHING  STRATEGIES 


Read  the  booklet  ahead  of  time  so  that  you  can  practice 
use  of  necessary  conversational  inflections.    The  signi- 
ficance of  the  cartoons  should  be  apparent. 


Did  rou  evek  whdes  war  you're  h*de  of 
*w  mtn  voy  c/we  moh?  Oh,  I  ejon't 

UfilES  AMD  THAT  KlHD  Of  STuff ,  I 
MCAN  THE  «AL  VOU,  RIGHT  NOW.  UlD  VOU 
CVEK  WHOER  MHCliE  HAtlt^  SKIK.  FII^Eft-^ 
IttJlS  AMD  ALL  THAT  ItlMD  Of  STUff  CA« 


Where  did  I  come  from? 


(lOlOCiCAl  SCif  NCtS  CUIIICUIUM  STUDY 


We  TftAyELEC  fiAfK  IN  TIHE  ThO  WECKS.  We 
SAH  HY  &LOOD  MING  OME  NITROGEN  MftTICLC 
TO  THE  ROOT  OF  HY  HAIR  JUST  KFORC  IT 
8ECAHE  A  MRT  OF  1Y  HAIR. 


ERIC 


Then  me  movio  uck  a  fin  more  minutcs  in 
tihi  and  saw  ny  ilooo  ?ick  ur  thi  nitro- 

6IN  FROM  HY  INTESTINE, 


"itlL     LIT  n  I  ELI  you,   !  OWiejN-t. 

Ml  icLD  't  !  lAG  want  OF  t:\>  pjLi.ts  ? 

MATTER  CALLti)  »*OLCCUcfS.     I»  *^  MOLtCUH  0 
ARt  Alt.  JOINID  TOGCTHCB  Tc  bUILD  Alt  OF 
PAQTS      As  A  »«TTER  OF  tACT.  H£  <;aiD 
THAT  HOST  OF  M£  IS  1AD£  OF"  WATER  MOLE 

cuLES.   Four  out  of  cvtffv  FtvE  f*a9Ts  of 

ME   IS  *»AT€fi. 


I'm  lUlLT  OF  NOUCttLES. 


Back  ai^qther  six  hours  and 

tfl  SAM  us  FALLING  DOWN  'lr 

tsoFHAGuS  (Food  Tutt)  to  wr 

STOHACH.  Me  were  a  PA|?T  &F  a 
CHEWED-Ul*  FJECt  OF  FOO^  1»lf,. 


Just  a  minute  before  ne        rr^C        ~  * 

HAD  6CEN  SITTING  WITH  TMt  ^^fic^yt^  / 
NITROGEN  ill  A  HAHSUftGER.  j^^RM 


M 

S 


It  =l 

ThI'J  TMl^L 
Th,'*,  ■   I  * 

rJ!  TPiiGtN, 


Just  the  " 

up  INTU  A 
ING  PLANT 

US  FROM  F": 

A  STEEA. 


TEACHING  STRATEGIES 


booklet  ahead  of  time  so  that  you  can  practice 
cessary  conversational  inflections.    The  signi- 
^f  the  cartoons  should  be. apparent. 


Hill  tit  --i        y^y^  \  j^^^^  wcNDtP»N'*i,, 

so  }  TCXIK  The  TR^tLt"  TQ  A  ^CtEfillSI. 
riE  TOLD  ML   !  aA5  ^ADt  OF   Ilf.y  P!tCtS 
•lAItCJf  CAUtO  -OlCCU^ES.     Th£  -HJLtCULES 
*«£  ALL  JOlNtD  lOGEIHtR  IQ  BUILD  HL  OF 
MV  fASTS.     As  A  «AIIE«  OF  fACI.  Mt  SAID 
THAT  MOST  Ct  'it  JS  «ADt  OF  wATtR  MOLt 
CUL£S.    FOUP  OUT  OF  EvEffY  FIVE  PASTS  Of 
nt  IS  WATCft. 


i'tt  tUILT  OF  HOLCCUUS. 


Back  another  six  hours  and 

MC  SAW  us  fALLIttS  DOWN 
ESOPHAGUS  (fooo  TUUE)  To 
STOHACH.  We  WtRE  A  PART 
CMtKEO-UP  PUCE  OF  FOOy  THEN 


Just  a  ninut£  Kfou  me 

NAD  BEEN  SITTlMG  MiTH  ThE 
NITROGEN  IN  A  HMtWOtR,  jf 


ANTICIPATED  STUDENT  BEHAVIORS 


Make  sure  students  understand  that  the  N  in  the  cartoon 
stcuids  for  nitrogen,  not  north. 


h'r  PRtfTY  EASY  TO  SEE  WHERE  ALL  tHE 
riATES  C01ES  FSO^.     |  ZHtm  A  COT  A«0 
It'lU  THERE'S  WATER  IN  JUST  ABOVT  tVE?<- 
ThlHG  I  EAT.     Eut,  WHAT  ASOUT  SOMf  Of 

The  other  things  I'm  hilt  of'  Take 

NITROGEN,  F0«  INSTANCE.    WhERE'O  THAT 
CO"E  FflOf!' 


JOST  THE  y«y  8EfO«E  we  had  SEEfi  GROUND 
OP  INTO  A  MA>*BU»G£R  AT  Th£  hEAT  PACK- 
IN6  PLANT.,  The  «£AT  CUIT£R  HAD  GOTTEN 
US  FROM  PIECES  OF  MUSCLE  IN  TH£  l£6  OF 
A  STC£R. 


Let's  pretend  t-j  lATrn  ch  tc  a 

PIECE  0*^  NlTWOGf^.    Fo«?  J>iSTAMCE. 
HA  IP  IS  MADE  OF  roUCULLS  T»MT  hAVE 
LOTS  OF  MlTRCGtf,  !^  tHE«.     Let  FCl- 
LOW  OHL  OF  THOSE  NITROGEN  TO  SEE 
WHERE  IT  CAME  FROM.     ThE  SCIENfK.T 
SAID  THAT  WE'I»  H/V£  to  Il-AGJ(wl 
W£  WERE  VERY.  v£SY  SMALL  IN  ORDER 
TO  DO  THIS. 


The  SttER  DIDN  T  Kfi')W  IT.  feuT  IT  PIC^^EJ- 
UP  MTROr.EN  -<HtW  IT  ATE  GftASS  JUST  kt- 
FOftE  ITS  TRir  70  THE  SUUOMTER  HOuSt 


The  MtTROGtf<  f^r.'.^  Tm!  -.^/r 
lU  THE  STCCR's  LK*  in  *'0i  t  IM 
AS  IT  HAD  GOTTEN  INTC  "< 


MATERIALS 


TEACHING  STRATEGIES 


\hi  hamx  hap  £atu  a  snake.  Thc  mjno" 

CEH  PASSED  THPOMCH  THC  HAWK  WITHOUT  hi"- 
im  DIOESTF& 


rtl  SttAKE  GOT  TH£  MITROGCH  fftOn  lATlMC 
.   tnoC  WHICH  HAD  CAUN  A  GIIASSHOPP£R. 


H£KT  SACK  TKO  f^H  »f£^<>  IN  TtHE  AND 
SAW  THAT  The  G»ASS  HAD  GOTTt«  Tm£  «|TffO- 
GEII  FPO«  «ATOftAL  f  ERT  li.  JZESS,     ^  HAWK 
HAD  SEE1  SITTtNr^  Vi  A  KtAfiY  THE  Aim 
ITS  0«O^PtNGS  fitl  tilAtt  The  <'>RASS. 


Im  AAi^*topnn  had  gottcn  the  MitRo- 
.iH        A  HADE  or  CLOVeil. 


At  this  point  ask  the  students  to  draw  a  chain 
representation  of  T/te  Long  JouAmy  from  the 
tiioe  nitrogen  was  washed  from  the  air  until  it 
ended  up  in  their  hair.  Ask  them  to  use  the 
pictures  of  the  story  to  give  them  clues.  The 
final  chain  should  be  representations  (word  or 
picture)  of  the  following: 

Air^^  Soil^^  Clover  Grasshopper 

Prog— ►  Snake Hawk  (dropping)  — Hay 


/ 


And  thi  cl 
THE  sou 
Wi  AM)  m 

TH£  At '4  i 
of  tlCHlN 
CLOUD. 


Steer  (hanburger)  Me. 


TEACHING  STRATEGIES 


»THOUT  W 


ANTICIPATED  STUDENT  BEHAVIORS 


rtC  %Mk%\  GOT  tH£  MiTROCCN  fnm  UTINO 
A  moc  NHICH  NAD  CATCN  A  OUASSHO^^Cfi . 


«AS<MOrr|«  HAD  OOTTCM  TMt  HITW 
*W  *  ftADC  or  CLOVCW. 


point  ask  the  students  to  draw  a  chain 
itation  of  Tfte  Long  JouAney  from  the 
:rogen  was  washed  from  the  air  vmtil  it 
in  their  hair*  Ask  them  to  iise  the 
of  the  story  to  give  them  clues.  The 
lain  should  be  representations  (word  or 
of  the  following: 

:  Soil— ^  Clover  — ^  Grasshopper 

>g— Snake  — ^  Hawk  (dropping)  Hay 

^er  (hanburger)— ^  Me. 


ThC  SCICNTIST  MS  JUST  GCTTIMG  WUmCD 
Uf.    But,  I  SAID  fOLlOMIMC  A  liT  Of 
mnUKCN  ALL  THKOUGH  A  FOOD  CHAIN  WAS 
AMMTT  ALL  I  COUU)  TAKC  fW  OHl  DAy.< 
BCSIOCS  i  THINK  I  COT  THC  H)tm ,  HOM 

AtouT  you'' 


And  th£  clovca  got  thc  NiTftocCN  FRon 

TH£  SOIL  JUST  AfHn  A  THUNC£NSH0m£9(  . 
Mt  AMD  THE  KITKOCCM  W£R£  HAS»tfD  fKOK 
tH£  AH  £Y  TH£  RAIN  JUST  Afltft  A  SCLT 
OF  LIGHTNING  STNCAKCD  OOHN  fNOH  A 
CLOUD. 
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Me  and  my 
Environment 


MATERIALS 


CBJECTIVE  FOCUS  FOR  THIS  jU:TIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a*    Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  deccm^osers 

c.  Realization  that  certain  materials  are 
in  finite  siq>ply. 

d.  Recognition  of  examples  of  roan's  impact 
\ipon  the  environment. 

2.  COTiprehend  the  role  of  wan  as  an  integral 
part  of  nature ,  not  apart  from  nature • 

CORE  A  OBJECTIVES: 

1.  Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

2.  Conclude  that  all  materials  are  trcuisferred 
through  environmentcd  systems. 


TEACHING  STRATEGIES 


V 


ERIC 


Activity  4-4.    Food  Webs 

Thz  iood  chain  t/ianA^tn.      zmAgy  and  aycJUng  matoAiatSi 
i6  now  expanded  into  thz  context      tht  iood  web. 
StixdznU  mJtt  be  givQ,n  tfee  opponXanity  to  Kzview  thz 
concep-tA  oiAocxCOted  i/oith  analyzing  iood  web4  that  i/oeAz- 
jiUt  p^utnttd  in  Unit  lit.   Studznt6  u)itt  lateA  apply 
thoMt  QjonttptA  to  tht  znviAonmznt  neo/t  youA  school  in 
Activity  4-6.    U  >c4  hoptd  that  tkU  will  hzlp  thm  to 
bzaomz  much  moKt  aukwz  o^  tht  iMAlcjott  Ktlaticn&hip^ 
that  2xUt  oAjoand  thm  zvoJuy  day. 


CUS  FOR  THIS  ACTIVITY 


ALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
^   through : 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  decoii$)osers 

c.  Readization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  examples  of  man's  intact 
i^n  the  environment. 

Comprehend  the  role  of  nan  as  an  integral 
part  of  nature,  not  apart  from  nature. 

OBJECTIVES: 

Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

Conclude  that  all  materials  are  transferred 
through  environmenteU.  systems. 


TEACHING  STRATEGIES 


Food  Webs 

In  tAcmiVi  oi  moJigy  and  ayttlng  mcUzAAJiU 
dzd  into  thz  aontzxX      thz  ^ood  i/oeJb. 
Z  be  givzn  tkz  oppo^ituKcty  to  fizvlojjo  tka 
ociatzd  iMtk  analyzing  ^ood  mb6  that  ijoejiz 
erf  In  Unit  111.   Studznt^  uoUl  latoA.  apply 
i6  to  tkz  envAAonmznt  nzoA  youA  school  In 
I*    It  ^6  hopad  that  tkU  (joXjU  heJtp  thm  to 
omKt  oi  tkz  intAlaUe.  X2Jiation&kip6 
fioiind  tkm  zvQJiy  day. 

-mc  


UNIT  IV. 


CORE  A. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  NY 
ENVIRONMENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-4.    FOOD  WEBS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tho,  znd  0^  thlb  activity,  eacfe  Jbtudznt  should: 

"havQ,  poKticAjpattd  In  thz  iood  w;efa  ^tning  activity 

and  played  the  njolc  o^  an  ofigani&m  appnapHjiatdiy. 
""have  idmti^icd  appHjopniatc  ^ood  chaiM  and  ^ood 

u)cb  inte/iaction^ . 
""have  realized  that  a  di6tuAbancc  in  any  pant  o^ 

the  iood  i/oob  uoUl  uJU/inately  be  ieVt  in  the  t/ohole 

^ood  i/oeb. 


TEACHING  STRATEGIES 


Arrange  the  chairs  or  desks  in  a  large  circle  facing 
toward  the  center  of  the  classroom  before  stiidents 
arrive . 


Teacher  Preparation; 


2.    Prior  to  the  organizing  of  the  class  have  the 

materials  outlined  in  the  materials  list  available. 

Begin  the  activity  by  having  each  student  draw  a  fl€U5h 
card  from  the  flash  card  deck.    E3q)lain  that  each  student 
will  pretend  he  is  the  organism  he  draws  from  the  deck. 
Have  each  student  hold  the  card  so  that  all  students 
sitting  in  the  circle  can  see  all  of  the  cards. 


Start  by  saying: 


EACH  OF  YOU  IS  PRETENDING  TO  BE  ONE  KIND  OF 
LIVING  THING  —  THE  ORGANISM  PICTURED  (MJ  THE 
CARD  YOU  ARE  HOLDING.     (Student  *s  name) ,  YOU 
ARE  ALL  OF  THE  SNAKES  IN  THE  AREA.  (Student's 
name)  ,  YOU  ARE  THE  WHOLE  POPULATION  OP  MOSQUITOES. 

Ask: 

DO  ANY  OP  YOU  SEE  AN  ORGANISM  THAT  YOU,  AS  THE 
ORGANISM  YOU'RE  PRETENDING  TO  BE,  WOULD  NORMALLY  EAT? 


^*Not  furnished  in  materials  kit 


EKLC 


Pick  a  volunteer  and  have  him  identify  the  organism  he  is 
pretending  to  be  and  then  identify  one  he  eats.    Have  him 
hold  on  to  the  end  of  the  ball  of  string  until  told  to  let 
go.    stretch  the  string  from  this  organism  (student)  to  the 
organian  (student)  that  it  eats.    Have  the  second  organism 
(student)  hold  on  to  the  string.    Then  ask  that  organism 
(student)  to  identify  an  organism  that  it  might  eat.  If 
the  student  can  not  identify  a  food  source,  have  the  class 


TEACHING  STRATEGIES 


paration; 

ge  the  chairs  or  desks  in  a  large  circle  facing 
the  center  of  the  classroom  before  stiidents 


to  the  organizing  of  the  class  have  the 
ials  outlined  in  the  materials  list  available. 

ativity  by  having  each  student  draw  a  flash 
le  flash  card  deck.    Explain  that  each  student 
i  he  is  the  organism  he  draws  fr<Mi  the  deck* 
tudent  hold  the  card  so  that  all  students 
t:he  circle  can  see  all  of  the  cards. 

ring: 

?  YOU  IS  PRETENDING  TO  BE  GHE  KIND  OF 
THING  ~  THE  ORGANISM  PICTURED  ON  THE 

)U  ARE  HOLDING.     (Student's  name) ,  YOU 

OF  THE  SNAKES  IN  THE  AREA.  (Student's 
YOU  ARE  THE  WHOLE  POPULATION  OF  MOSQUITOES. 


OF  YOU  SEE  AN  ORGANISM  THAT  YOU,  AS  THE 
JM  YOU'RE  PRETENDING  TO  BE,  WOULD  NORMALLY  EAT? 


iteer  and  have  him  identic  the  organism  he  is 
:o  be  and  then  identify  one  he  eats.    Have  him 
:he  end  of  the  ball  of  string  until  told  to  let 
X  the  string  from  this  organism  (student)  to  the 
:udent)  that  it  eats.    Have  the  second  organism 
kid  on  to  the  string.    Then  ask  that  organism 
identify  an  organism  that  it  might  eat.  If 
can  not  identify  a  food  source,  have  the  class 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-should  recall  the  food  chain  game  and  identify 
organisms  they  would  normally  eat. 


—should  hold  string  appropriately. 


MATERIALS 


Diagrcun  4-1 


V 


TEACHING  STRATEGIES 


help  him.    When  a  food  source  is  identified,  stretci  the 
string  to  the  new  food  source  played  by  a  third  student. 
Continue  identifying  food  sources  until  you  reach  a  dead 
end  in  your  food  chain.     (See  Diagram  4-1.)    Ask  at 
this  point: 

WHAT  HAVE  WE  MADE? 

Then  cut  the  string  and  start  a  new  food  chain  starting 
with  a  student  who  is  not  yet  in  the  food  chain.  Continue 
with  this  procedure  until  a  maze  of  string  is  created 
between  the  students,  i.e.,  until  a  complex  food  web  is 
created.    Remember  that  only  one  student  cm  play  the 
role  of  any  specific  organism,  so  roost  students  will  be 
joined  to  the  others  by  more  than  one  string. 

Then  ask: 

WHAT  HAVE  WE  MADE  NOW? 

HOW  DOES  THIS  DIFFER  FROM  A  FOOD  CHAIN? 


If  students  cannot  answer  the  previous 
question,  ask: 

DOES  A  SPIDER  WEB  LOOK  ANYTHING  LIKE  WHAT 
WE  HAVE  MADE? 

WHAT  WOULD  BE  A  GOOD  NAME  FOR  WHAT  WE  HAVE 
MADE? 


TEACHING  STRATEGIES 


Hen  a  food  source  is  identified,  stretch  the 
new  food  source  played  by  a  third  student, 
ttifying  food  source*?  until  you  reach  a  dead 
food  chain.     (See  Diagiam  4-:..)    Ask  at 


^  WE  MADE? 

string  and  start  a  new  food  chain  starting 
it  who  is  not  yet  in  the  food  chain.  Continue 
>cedure  until  a  maze  of  string  is  created 
tudents,  i.e.^  until  a  complex  food  web  is 
leniber  that  only  one  student  can  play  the 
pecific  organism,  so  most  students  will  be 
others  by  more  than  one  string. 


E  WE  MADE  NaW? 
THIS  DIPPER  PROM  A  POOD  CHMN? 


students  cannot  answer  the  previous 
stion,  ask: 

S  A  SPIDER  WEB  LOOK  ANYTHING  LIKE  WHAT 
HAVE  MADE? 

r  WOULD  BE  A  GOOD  NAME  FOR  WHAT  WE  HAVE 

E? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


ACTIVITY  4-4 

@ 


—respond,  "Pood  chain 


— recall  and  respond,  "Pood  web," 

— inspect  the  inodel  and  realize  that  the  web  is 
more  complex  than  a  chain  and  that  it  is  in  fact 
made  up  of  many  chains. 


— should  notice  the  similarity  and  respond,  "Yes." 


-should  associate  spider  web  with  class  activity 
and  r^^spond,  "Pood  Web." 


MATERIALS 


TEACHING  STRATEGIES 


Nov/  continue  and  say: 

A  GROUP  OF  FOOD  CHAINS  CONNECTED  TOGETHER 

LIKE  THESE  WE  HAVE  MADE  HERE  IS  CALLED  A  FOOD  WEB, 

WHY  DO  you  SUPPOSE  IT'S  CALLED  THAT? 


HOW  DOES  A  FOOD  WEB  DIFFER  FROM  A  FOOD  CHAIN? 


WHAT  DOES  A  FOOD  WEB  SHOW  US  THAT  A  FOOD  CHAIN 
DOES  NOT? 


When  students  have  a  basic  appreciation  of  the  complex 
nature  of  the  food  interactions  of  the  organisms  in  the 
food  web,  proceed  with  the  following:    pick  the  student 
who  has  the  most  strings  in  his  hand  and  make  up  a 
disastrous  situation  relating  to  the  orgcinism  that 
student  is  pretending  to  be;  the  situation  should  be 
as  lifelike  as  possible.    Examples  might  be;  a  drought 
hits  an  area  and  wipes  out  the  grain  population  for  a 
year;  hunters  shoot  all  of  the  hawks  in  an  area;  an 
insecticide  kills  all  of  the  mosquitoes,  etc. 

After  describing  the  disaster,  have  that  student  and  that 
student  only  drop  the  strings  in  his  hand.    Then  have  all 
of  the  organisms  that  are  directly  affected  (holding  the 
other  end  of  those  strings)  drop  their  strings.  Then 
have  all  those  that  are  affected  by  the  second  release 
drop  theirs,  etc.    All  the  strings  should  be  so  inter- 
connected that  all  or  nearly  all  cf  the  stt«ients  will 
have  dropped  their  strings.    After  this  has  occurred 
say: 


TEACHING  STRATEGIES 


^  cuid  say: 

OF  FOOD  CHAINS  CONNECTED  TOGETHER 
!ESE  WE  HAVE  MADE  HERE  IS  CALLED  A  FOOD  WEB. 
YOU  SUPPOSE  IT'S  CALLED  THAT? 


SS  A  FOOD  WEB  DIFFER  FROM  A  FOOD  CHAIN? 


)ES  A  FOOD  WEB  SHOW  US  THAT  A  FOOD  CHAIN 

)T? 


s  have  a  basic  appreciation  of  the  complex 
e  food  interactions  of  the  organisms  in  the 
oceed  with  the  following:    Pick  the  student 
most  strings  in  hifi  hand  and  make  up  a 
ituation  relating  to  the  organism  that 
pretending  to  be;  the  situation  should  be 
as  possible.    Examples  might  be;  a  drought 

and  wipes  out  the  grain  population  for  a 
s  shoot  all  of  the  hawks  in  an  area;  an 
kills  all  of  the  mosquitoes,  etc. 

bing  the  disaster,  have  that  student  and  that 

drop  the  strings  in  his  hand.  Then  have  all 
isms  that  are  directly  affected  (holding  the 

those  strings)  drop  their  strings.  Then 
se  that  are  affected  by  the  second  release 

etc.    All  the  strings  should  be  so  inter- 
at  all  or  nearly  all  of  the  students  will 

their  strings.    After  this  has  occurred 


LERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-should  propose  various  reasons  and  should  include 
the  tangled  aspect  of  interconnecting  pathways. 

-ccanpare  the  two  and  indicate  that  a  food  web  is 
a  network  of  many  interconnecting  chains,  while 
a  food  chain  is  merely  a  single  pathway  of  energy 
flow. 


-should  compare  the  two  and  exvphasize  the  ccxnplexity 
of  the  food  web.  This  might  be  expressed  as,  "More 
strings,"  "Harder,"  etc. 


TEACHING  STRATEGIES 


REMEMBER,  EACH  OF  YOU  IS  PRETENDING  TO  BE 
ALL  OF  ONE  KIND  OF  THING-     (Student's  naroe) , 
IS  THE  ENTIRE  (grain)  POPULATICM^, 

WHAT  DID  A  CHANGE  IN  THE  (grain)  POPULATION  DO 
TO  OUR  FOOD  WEB? 


HOW  ARE  ALL  THE  ORGANISMS  IN  A  POOD  WEB  RELATED? 


DOES  IT  MATTER  IF  SOMETHING  HAPPENS  TO  ONE  POPULATION 
IN  A  FOOD  WEB? 

WHY  DOES  IT  MATTER? 


HOW  DOES  IT  AFFECT  OTHER  POPULATIONS? 


You  may  have  to  ask  what  effect  it  will  have  on  one 
prey  population  if  a  second  prey  population  has  been 
wiped  out.    The  answer  is  that  the  predator  will 
of  necessity  concentrate  on  the  remaining  prey  species 
because  it  becoirtes  the  predator's  only  source  of  food. 

ARE  PEOPLE  IN  FOOD  WEBS? 


ARE -WE  AFFECTED  IF  OTHER  POPULATIONS  IN  OUR  FOOD 
WEB  ARE  AFFECTED? 


TEACHING  STRATEGIES 


JER,  EACH  OF  YOU  IS  PRETENDING  TO  BE 
ONE  KIND  OF  THING.     (Student *s  name) , 
ENTIRE  (grain)  POPULATIC^. 

)ID  A  CHANGE  IN  THE  (grain)  POPULATION  DO 
I  FOOD  WEB? 


ffi  ALL  THE  ORGANISMS  IN  A  FOOD  WEB  RELATED? 


^T  MATTER  IF  SOMETHING  HAPPENS  TO  ONE  POPULATION 
•OOD  WEB? 

ES  IT  MATTER? 


ES  IT  AFFECT  OTHER  POPULATIONS? 


e  to  ask  what  effect  it  will  have  on  one 
tion  if  a  second  prey  population  has  been 
The  answer  is  that  the  predator  will 
y  concentrate  on  the  remaining  prey  species 
becomes  the  predator's  only  source  of  food. 

OPLE  IN  FOOD  WEBS? 

AFFECTED  IF  OTHER  POPULATIONS  IN  OUR  FOOD 
E  AFFECTED? 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-4 

® 


—should  conclude  from  the  string  experience  that  it 
"Goofed  up  the  whole  works." 

—should  realize  that  all  the  organisms  are  inter- 
connected in  a  food  web. 


— respond,  "Yes." 

— infer  that  a  change  in  one  population  in  a  food 
web  affects  all  the  other  populations. 

— infer  that  as  one  population  is  reduced  (or 
increased) ,  shifts  in  the  nun^ers  of  other 
populations  compensate  for  the  loss  or 
increase. 


— respond,  "Yes. 


-infer  that  man  is  affected  by  changes  in  his  food 
web. 
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^  Me  and  my* 
^  Environment 


MATERIALS 


ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 
1 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  v^at  c  cycle  is. 

b.  Understanding  of  the  role  of  deconiposers 

c.  Realization  that  certain  materials  are 
in  finite  simply, 

d.  Recognition  of  exanples  of  man^s  impact 
upon  the  environment. 

Comprehend  the  role  of  man  as  an  integral 
part  of  nattire,  not  apart  from  nature. 


CORE  A  OBJECTIVES: 

1.  Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

2.  Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


Activity  4-5.    Plant  And  Animal  Hunt 

T(it6  oxiZi\}lt\i  mJUL  lYitnjodutzlKzatqiJuoiiyvt  6tudtrvU  mXh  4ome 
plants  and  animals  In  theJji  oA^a*    Tht  plants  and  ananalSi 
idtnti^itd  mlL  be  u^zd  to  coMtmct  anothoA  iood  mb 
&tKlnQ  in  Activity  4-6*    Bzcxmz  thz  piant6  and  afUmilii 
mJtl  fae  iamitioji  to  tht  6tudQ,ntA,  thU  ^ood  mb  voitZ 
pn^ovldt  a  tnoKz  concrete  modzJi  thtn  thz  pKtvlovJ^  onz. 


W:US  FOR  THIS  ACTIVITY 


Appreciate  the  cycling  relationships  of  the 
materials  and  orgemisms  in  the  environment 
through ; 

a.  Understanding  of  what  c  cycle  is. 

b.  Understanding  of  the  role  of  deccntiposers 

c*    Realization  that  certain  materials  are 
in  finite  supply. 

d.    Recognition  of  exan^les  of  mcui's  intact 
upon  the  environment. 

Comprehend  the  role  of  man  as  an  integral 
part  of  nature f  not  apart  from  nature. 

I  OBJECTIVES: 

Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

Conclude  that  all  materials  are  trams f erred 
through  environmental  systems. 


TEACHING  STRATEGIES 


Plant  And  Animal  Hunt 

Uy  mJUi  lYitAochtzl n^zatquaint  ^twiznU  i^UXk  4ome 
ayiimaJU  in  thuA  oJiza.    Tht  ptaruU  and  anmaJU 
mJU  be  u&ed  to  coMtmct  anothoA  {fiod  u?efa 
\ctLvity  4-6.    BecooAe  thz  plxYiU  and  anJumtb 
uJUaK  to  thz  6tudznt6,  tku  iood  u?eb  voitt 
lOKz  concAztz  modeZ  thzn  thz  pKZviouA  onz. 


UNIT  IV. 


CORE  A. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-5.    PLANT  AND  ANIMAL  HUNT 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  znd  oi  tka  activity,  zach  6tudznt  4ihould: 

--havz  idznti^izd  6zvzAat  plants  and  ayumls  ^ound 
in  IvU  oAza. 

"havz  Jbzzn  and  idznti^izd  plants  and  OAAjncJU  in.om 
othzK  panJU  0|J  thz  oountAy* 


ACTIVITY  4-5 

® 


MATERIALS 


♦File  cards,   (6"  X  8") ,  2  per 

student 
♦Crayons,  colored  pencils 
♦Magazines  with  pictures  of  local 

organisms 
♦Scissors,  1  per  pair  of 

students 


♦Not  furnished  in  materials  kit 


ERiC 


TEACHING  STRATEGIES 


Prior  to  this  activity  you  will  want  to  locate  a  convenient 
outdoor  place  where  you  can  take  your  class  for  this  field 
trip.    It  should  be  as  rich  in  pl2uit  and  euiimal  life  as 
possible.    Places  that  may  be  good  for  the  purpose  include 
p£irks,  zoos,  fields,  or  woods. 

Begin  this  activity  by  asking: 

IF  WE  WANTED  TO  TAKE  A  SHORT  TRIP  TO  FIND  A 
LOT  OF  PLANTS  AND  ANIMALS,  WHERE  COULD  WE  GO? 


As  each  place  is  suggested  ask  the  following  questions: 
WILL  THERE  BE  A  LOT  OF  PEOPLE  THERE? 
WHO  OWNS  IT? 

DO  WE  NEED  PEWtESSION  TO  GO  ON  THAT  PROPERTY?  WHY 
OR  WHY  NOT? 

CAN  WE  GET  A  GUIDE  OR  EXPERT  TO  HEIf  US? 

Discuss  all  the  various  areas  that  could  be  visited  and 
eventually  arrive  at  as  much  of  a  universal  agreement  as 
is  possible*    Try  not  to  dictate  the  spot  —  let  students 
discuss  the  problem  and  weigh  all  the  considerations. 

A  place  within  easy  walking  distance  is  obviously  prefer- 
able unless  you  can  easily  get  a  bus  or  other  tremspor-* 
tation.    If  no  obvious  place  is  available,  the  school 
grounds  can  be  used  as  a  last  resort.    The  main  reason 
for  not  using  the  school  grounds  is  that  students  will 
miss  a  chance  to  explore  an  area  that  is  not  as  familiar 
as  the  school  yard.    When  the  place  has  been  established, 
continue  by  askings 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


lis  activity  you  will  want  to  locate  a  convenient 
tee  where  you  can  take  your  class  for  this  field 
hould  be  as  rich  in  plant  and  animal  life  cis 
Places  that  may  be  good  for  the  purpose  include 
,  fields,  or  woods. 

activity  by  asking: 

WANTED  TO  TAKE  A  SHORT  TRIP  TO  FIND  A 
PLANTS  AND  ANIMALS,  WHERE  COULD  WE  GO? 


ce  is  suggested  ask  the  following  questions: 
HERE  BE  A  LOT  OF  PEOPLE  THERE? 
NS  IT? 

NEED  PERMISSION  TO  GO  ON  THAT  PROPERTY?  WHY 
NOT? 


(ET  A  GUIDE  OR  EXPERT  TO  HELP  US? 

the  various  areas  that  could  be  visited  and 
arrive  at  as  much  of  a  universal  agreement  as 
.    Try  not  to  dictate  the  spot  —  let  students 

problem  and  weigh  all  t^ie  considerations. 

hin  easy  walking  distance  is  obviously  prefer- 
you  can  easily  get  a  bus  or  other  transpor- 
no  obvious  place  is  available,  the  sdiool 
be  used  as  a  last  resort.    The  main  reeuson 
ig  the  school  grounds  is  that  students  will 

to  explore  an  area  that  is  not  as  familiar 
1  yard.    When  the  place  has  been  established. 


-ERJC. 


-should  call  on  their  experience  and  suggest  a 
place . 


-should  guess  appropriately* 

-should  relay  their  knowledge  or  guesses. 


-should  discuss  private  or  public  places  and  decide 
appropriately  for  each. 


— should  discuss  the  possibility. 


TEACHING  STRATEGIES 


WHEN  m  VISIT  THE  (place)  WHAT  KINDS  OF  PLANTS 
AND  ANIMALS  DO  YOU  THINK  ^  WILL  FIND? 


As  students  make  suggestions,  write  them  on  the  board 
under  two  columns,  "Plant**  and  **Animal".    if  there  is 
any  confusion  about  ^at  is  plant  or  animal,  it  should 
be  clarified  at  this  time.    Students  may  not  think  of 
a  fish,  a  bird,  or  an  insect  as  an  animal,  for  exan^le. 
If  this  problem  arises,  it  would  be  a  good  time  to 
review  the  grouping  work  done  earlier.    Eajplain  that 
animals  can  be  grouped  into  categories  based  on  COTimon 
characteristics.    For  example,  birds  fly  and  have 
feathers,  and  thus  we  classify  them  as  birds «  Besides 
being  animals,  they  are  classified  as  birds.  Continue 
this  kind  of  escploration  until  the  sttidents  understand 
that  all  sndki  organisms  are  animals. 

Ihe  students  should  be  allowed  to  comnent  on  other 
students*  suggestions.    Let  them  agree  or  disagree  with 
a  suggestion  and  escplain  i^y  they  agree  or  disagree. 
The  tendency  should  be  to  include  all  suggestions  unless 
they  are  obviously  incorrect. 

If  the  space  on  the  chalkboard  is  not  needed  for  several 
days,  the  list  can  be  left  on  the  board.    If  the  space  is 
needed,  some  student  in  the  class  should  be  appointed 
recorder  and  should  copy  the  list  for  a  permanent  record. 

The  day  of  the  field  trip? 

If  the  weather  is  bad,  postpone  the  field  trip  and 
see  Activity  4-7  for  an  alteinate  lesson. 

Briefly  review  with  the  students  the  conduct  you  expect 
from  them  on  the  field  trips. 


TEACHING  STRATEGIES 


VISIT  THE  (place)  WHAT  KINDS  OF  PLANTS 
4ALS  DO  YOU  THINK  WE  WILL  FIND? 


take  suggestions,  write  them  on  the  boeird 
Luinns,  "Plant"  and  "Animal".    If  there  is 
1  abcut  what  is  plant  or  animal,  it  should 
at  this  time.    Students  may  not  think  of 
:d,  or  an  insect  as  an  animal,  for  example. 
Lem  arises,  it  would  be  a  good  time  to 
ouping  work  done  earlier.    Ejqplain  that 
)e  grouped  into  categories  based  on  common 
cs .    For  example ,  I  *,rds  fly  and  heive 
thus  we  classify  them  as  birds.  Besides 
they  are  classified  as  birds.  Continue 
exploration  until  the  students  understand 
organisms  are  animals « 

should  be  allowed  to  conmient  on  other 
gestions.    Let  them  agree  or  disagree  with 
and  explain  why  they  agree  or  disagree, 
should  be  to  include  all  suggestions  unless 
ously  incorrect. 

.on  the  chalkboard  ip  not  needed  for  several 
t  can  be  left  on  tie  board.    If  the  space  is 
student  in  the  class  should  be  appointed 
should  copy  the  list  for  a  permanent  record. 

e  field  trips 

r  is  bad,  postpone  the  field  trip  and 
4-7  for  an  alternate  lesson. 

w  with  the  students  the  conduct  you  expect 
the  field  trips. 


LERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-5 

® 


—should  use  their  experiences  in  the  area  to 
make  logical  predictions. 


MATERIALS 


Diagram  4-2 


TEACHiNG  STRATEGIES 


NOTE  TO  TEAChx-RS: 

The  students  should  be  paired  by  the  teacher  for  the  trip, 
and  should  then  be  told  that  each  group  (pair)  should 
report  at  least  five  plants  and  five  animals  from  the 
area  to  the  teacher.    They  must  tell  the  teacher  the  name 
of  each  organism  and  whether  or  not  it  is  a  plant  or 
animal.    If  the  teacher  questions  the  presence  of  that 
organism,  she  can  ask  to  see  it  or  for  the  indirect 
evidence  of  the  organism  named.    Encourage  students  to 
spread  out  and  find  as  mcoiy  organisms  as  possible. 
Encourage  the  collection  of  indirect  evidence  also!  Such 
evidence  might  be  a  feather,  a  bone,  hair,  acorn,  leaf, 
etc. 

Record  the  names  of  the  two  students  in  each  team  on 
Tally sheet  4-2  and  take  it  along  on  the  field  trip  to  check 
off  plants  and  animals  each  team  finds.    If  you  supply 
the  name  of  the  organism,  make  an  asterisk  in  the  appro- 
priate column  for  that  team.     (See  Diagram  4-2  0 

While  duplication  should  be  allowed  in  orgsmisms  listed, 
strive  to  obtain  variety  by  asking  students  to  bring  in 
more  names  if  they  all  select  the  same  organisms. 

Some  teams  may  have  difficulty  supplying  the  specific 
names  of  animals  such  as  robin  or  hawk,  in  which  case  you 
can  use  a  group  name  as  a  category,  such  as  birds  or  bugs. 
The  same  will  be  true  of  plants.     (Of  course  students 
should  be  free  to  ask  each  other  what  something  is  or  to 
ask  you.    You  may  wish  to  take  along  a  key  to  flowers, 
trees,  birds,  or  insects.    You  may  also  wish  to  extend 
this  lesson  to  show  students  how  to  use  such  guides.  If 
the  students  find  something  that  stumps  everyone,  they 
may  wish  to  take  a  picture  of  it  and  ask  a  local  expert  to 
identify  it. 


! 


TEACHING  STRATEGIES 


:hers: 

5  should  be  paired  by  the  teacher  for  the  trip, 
:hen  be  told  that  each  group  (pair)  should 
}ast  five  plants  and  five  animals  from  the 
r teacher.    They  must  tell  the  teacher  the  name 
inism  and  whether  or  not  it  is  a  plant  or 

the  teacher  questions  the  presence  of  that 
le  can  ask  to  see  it  or  for  the  indirect 

the  organism  named.    Encourage  students  to 
md  find  as  mamy  orgeuiisms  as  possible, 
le  collection  of  indirect  evidence  also!  Such 
7ht  be  a  feather,  a  bone,  hair,  acorn,  leaf. 


lames  of  the  two  students  in  each  team  on 
\-2  and  take  it  along  on  the  field  trip  to  check 
ind  animals  each  team  finds.    If  you  supply 
the  organism,  make  an  asterisk  in  the  appro- 
m  for  that  team.     (See  Diagram  4*2.) 

:ation  should  be  allowed  in  organisms  listed, 
tain  variety  by  asking  students  to  bring  in 
,f  they  all  select  the  same  orgemisms. 

lay  have  difficulty  supplying  the  specific 
mals  such  cis  robin  or  hawk,  in  which  case  you 
oup  name  as  a  category,  such  as  birds  or  bugs. 
1  be  true  of  plants.     (Of  course  students 
ee  to  ask  each  other  what  scwiething  is  or  to 
>u  may  wish  to  take  along  a  key  to  flowers, 
,  or  insects.    You  may  also  wish  to  extend 
to  show  students  how  to  use  such  guides.  If 

find  something  that  stianps  everyone,  they 
take  a  picture  of  it  and  ask  a  local  expert  to 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


MATERIALS 


TEACHING  STRATEGIES 


St 


MUCH  TI 


Day  after  the  field  trip; 

In  this  part  of  the  activity,  students  will  compare  their 
predictions  with  their  actual  findings*    Either  their 
predictions  will  be  verified,  in  which  case  you  should 
congratulate  them,  or  their  findings  will  be  more  or  less 
than  they  predicted. 

Back  in  the  classroom  the  day  after  the  field  trip, 
write  the  list  of  plants  cuid  animals  seen  on  the  trip 
on  the  chalkboard  next  to  the  list  of  those  listed 
before  the  field  trip.    Circle  the  names  of  any 
organisms  which  occur  on  one  list  but  not  on  the 
other.    If  someone  suggested  before  the  field  trip 
that  a  r^in  might  be  seen,  but  no  robin  w£Ui  reported, 
circle  robin.    Both  lists  coixld  be  placed  on  the  chalkboard 
before  the  class  cofoes  in  and  when  the  class  is  cussembled 
the  teacher  could  ask: 

WHY  ARE  SOME  NAMES  CIRCLED? 


Or  the  lists  could  be  written  on  the  chalkboard  cmd  the 
words  circled  while  the  students  are  present  and  the  same 
question  asked. 

Ask  whichever  of  the  following  questions  is  appropriate  cr 
both: 

WHY  DID  WE  SEE  SOME  ORGANISMS  WHICH  DIDN^T  APPEAR 
ON  THE  FIRST  LIST? 


or 


TEACHING  STRATEGIES 


MUCH  TBC£ 


field  trip: 

b  of  the  activity,  sttjdents  will  compare  their 
with  their  actual  findings.    Either  their 
will  be  verified,  in  which  case  you  should 

3  them,  or  their  findings  will  be  more  or  less 

redicted. 

classroom  the  day  after  the  field  trip, 
Lst  of  plemts  and  animals  seen  on  the  trip 
Jx)ard  next  to  the  list  of  those  listed 
field  trip.    Circle  the  names  of  any 
lich  occur  on  one  list  but  not  on  the 

omeone  suggested  before  the  field  trip 
i  might  be  seen,  but  no  robin  was  reported, 
L«    Both  lists  could  be  placed  on  the  chalkboard 
:lass  comes  in  and  when  the  class  is  assembled 

could  ask: 

:  SOME  NAMES  CIECLED? 


could  be  written  on  the  chalkboard  and  the 
^d  while  the  stttdents  are  present  and  the  same 
:ed. 

\r  of  the  following  questions  is  appropriate  or 


)  WE  SEE  SOME  ORGANISMS  WHICH  DIDN'T  APPEAR 
FIRST  LIST? 


-ERIC- 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-5 

® 


TIME 


--respond,  "I  don't  know,"  "Because  they  are 
important,"  "Because  they  are  missing  from  the 
other  list." 


MATERIALS 


TEACHING  STRATEGIES 


WHY  Dim'T  WE  SEE  ALL  OF  THE  ORGANISMS  WE 
THOUGHT  WE  WOULD  SEE? 


Ask: 


WHY  WERE  SOME  ORGANISMS  SEEN  BY  MORE  STUDENTS 
THAN  OTHERS? 


Now  discuss  each  organism  seen  on  the  trip*  Ask.  questions 
such  as: 

WHAT  IS  THE  (organism)  LIKE? 
WHAT  DOES  IT  EAT? 
WHY  CAN  IT  LIVE  AT  THE   (place)  ? 
WHAT  DOES  IT  DO  IN  THE  AREA? 

If  possible  the  list  of  organisms  seen  on  the  trip  should 
be  left  on  the  chalkboard  for  the  next  day  of  class* 

Discuss  all  responses  that  may  arise*    Summarize  with  a 
cc»(iment  that  now  the  class  is  going  to  prepare  for  a  game 
that  will  use  the  names  auid  a  drawing  of  the  organisms 
the  students  reported  from  the  trip. 

Give  each  student  two  6  X  8  inch  cards  and  assign  him  to 
draw  a  sin5>le^  colored  picture  of  an  eissigned  plant  on  one 
card  and  to  label  the  drawing  with  the  name  of  the  plant 
in  black  at  the  bottom  of  the  card;  then  to  draw  an 
assigned  animal  and  label  it  on  the  other  card*    Have  the 
students  print  the  labels  in  large  letters.    Be  sure  that 


TEACHING  STRATEGIES 


iN'T  WE  SEE  ALL  OP  THE  ORGANISMS  WE 
WE  WOULD  SEE? 


OS  SOME  ORGANISMS  SEEN  BY  MDRE  STUDENTS 
:HERS? 


each  orgemism'seen  on  the  trip.    Ask.  questions 


THE  (organism)  LIKE? 
ES  IT  EAT? 

IT  LIVE  AT  THE   (place) ? 
ES  IT  DO  IN  THE  AREA? 

the  list  of  organisxns  seen  on  the  trip  should 
he  chalkboard  for  the  next  day  of  class, 

responses  that  may  arise,    Siaranarize  with  a 
now  the  class  is  going  to  prepare  for  a  game 

e  the  names  and  a  drawing  of  the  orgeuiisms 
reported  from  the  trip. 

udent  two  6X8  inch  cards  and  assign  him  to 
e^  colored  picture  of  an  assigned  plant  on  one 
label  the  drawing  with  the  name  of  the  plant 
the  bottom  of  the  card;  then  to  draw  an 
nal  and  label  it  on  the  other  card.    Have  the 
It  the  labels  in  large  letters.    Be  sure  that 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


— respond,  "I  don't  know,"  "Some  were  asleep/'  "Some 
were  dead,"  "Scxne  only  spend  part  of  their  time 
there,"  "They  were  there  but  we  just  missed  them," 
"We  made  a  mistake," 


-^•respond/  "Scxne  students  see  better  them  others," 
"Students  were  in  different  places  at  the  same 
time,"  "Some  of  the  organisms  moved  out  of  the 
area,  thus  were  seen  by  soate  students  and  not  by 
others,"  "Scaae  students  thought  some  organisms 
were  more  important  than  others,  so  reported  them 
first,"  "Some  organisms  were  more  numerous,  and  so 
were  seen  and  reported  by  more  students." 


— ^provide  information  as  their  background  allows « 


TEACHING  STRATEGIES 


a  card  is  made  for  each  plant  and  animal*    If  there  are 
not  enough  organisms  for  each  student  to  make  two  cards, 
have  duplicate  cards  made. 


If  students  are  reluctant  to  draw  or  Ccuinot  draw,  the 
provide  magazines  from  which  pictures  of  the  organisms 
can  be  found.    Have  them  cut  them  out  on  the  cards 
and  label  them*    In  a  few  cases  you  may  want  some 
student  to  photograph  an  organism* 


Collect  the  cards  when  they  are  completed  and  have  them 
available  for  distribution  to  the  sttidents  for  the  string 
game  in  the  next  activity. 


"MORK 
TIME 


"MORK 
TIME 
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TEACHING  STRATEGIES 


pide  for  each  plamt  and  animal.    If  there  are 
organisms  for  each  student  to  make  two  cards, 
cite  cards  made. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-5 

® 


WORK 
TIME 


are  reluctant  to  draw  or  cannot  draw,  then 
^zines  from  which  pictures  of  the  orgemisms 

Have  them  cut  them  out  on  the  Ccurds 
lem.    In  a  few  cases  you  may  want  scmte 
Photograph  an  organism. 


WORK 
TIME 


cards  when  they  aire  completed  and  have  them 
)r  distribution  to  the  students  for  the  string 
next  activity. 
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e  and  my* 
Environment 


MATERIALS 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS 
1. 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  what  a  cycle  is. 

b.  Understcinding  of  the  role  of  decomposers. 

c.  Realization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  examples  of  man's  impact 
apon  the  environment. 

Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 


CORE  A  OBJECTIVES 2 

1.  Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

2.  Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


Activity  4-6.    Tying  Up  The  Hunt 

TkU  acXivAXy  1^  d(i6lgmd  to  ^hcM  vaAJ.oui>  Ke.laXioyUikip6 
be^een  the.  plants  and  ayvunaU  ioand  In  the  Uudent^ ' 
envVioment.    It  i/oUU  cJUo  KtinloKce  the.  concept  that 
a  dUnaption  In  a  comunity  o^  oKQaniMm  wHZ  ultAjmtely 
aU^ct  all  oKQoyiUm  In  that  community* 


I 


>CUS  FOR  THIS  ACTIVITY 


)ALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environinent 
through: 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  decomposers 

c.  Realization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  examples  of  man's  impact 
upon  the  environment* 

Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

OBJECTIVES : 

Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


S^.    Tying  Up  The  Hunt 

ty  JU  d^6ignzd  to  6hcM  vaAloii&  h.2ljCitioyi^hip6 
planU  and  (mmatt^  \omd  In  thz  6tud2,nt6 ' 
It  i/i)4JU  aJUo  ^(unlo^cz  thz  aonazpt  that 
n  in  a  comayUXy      onQanlsrr^  i^JJU  uJLtbncittty 
a^ani^m  In  that  communAXy. 


LERLC 


UNIT  IV. 


CORE  A. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRjCa4MENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-6.     TYING  UP  THE  HUNT 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  znd      th^u  activity,  tack  6tudQ,nt  should** 

"-havz  idzntiiizd  app/iopnlat^  iood  chain  and  ^ood 

vozb  inttnactioYU^  ioK.  tht  local  iloha  {plants)  and 

^aana  iayiimal&) . 
--havQ,  playzd  thz  K,olz  o^  a  local  plant  population 

on.  anijnal  population  in  tht  ^ood  mb  gamz. 
"Conclude  that  ^ood  u;eb  mlation^hlp^  a/io,  complzK 

and  that  chanQdJt^  in  one  aspect  o^  thz  u;efa  {^ill 

ultimtzly  af^tct  tht  whole,  w^efa* 


ACTIVITY  4-6 


MATERIALS 


*Cards  prepared  in  Activity  4-5 

♦Ball  of  string 

♦Scissors 


*Not  furnished  in  materials  kit 


ERLC 


TEACHING  STRATEGIES 


The  strategy  of  this  activity  should  follov/  exactly  that 
in  Activity  4^4,  Food  Webs,    Give  each  student  a  card 
that  corresponds  to  a  plcuit  or  animal  identified  on  the 
field  trip.    Have  students  arrange  themselves  in  a  circle 
as  they  did  in  Activity  4-4  and  hold  the  ceurds  so  the 
other  students  can  see  them.    Now  continue  with  the  exact 
strategy  you  followed  in  Activity  4-4,  the  only  differ- 
ence being  that  you  will  use  local  plants  and  animals. 

Make  sure  you  bring  out  these  ixrportant  points  again: 

1.  What  eats  what,  i.e.,  all  the  possible  food 
chains* 

2.  How  the  food  chains  overlap  to  form  a  very 
complex  maze,  a  food  web. 

3.  How  a  disaster  in  one  population  of  a  food 
web  will  ultimately  affect  the  entire  food 
web. 

Try  to  give  this  activity  as  mudi  local  flavor  and  reality 
as  you  can! 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


gy  of  this  activity  should  follow  exactly  that 
y  4-4,  Food  Webs.    Give  each  student  a  card 
sponds  to  a  plant  or  animal  identified  on  the 
.    Have  students  arrange  themselves  in  a  circle 
d  in  Activity  4-4  and  hold  the  cards  so  the 
ents  can  see  them.    Now  continue  with  the  exact 
ou  followed  in  Activity  4-4,  the  only  differ- 
that  you  will  use  local  plants  and  animals. 

/ou  bring  out  these  inportant  points  again: 

lat  eats  what,  i.e.,  all  the  possible  food 
lains. 

3w  the  food  chains  overlap  to  form  a  very 
implex  maze,  a  food  web, 

>w  a  discister  in  one  population  of  a  food 
5b  will  ultimately  affect  the  entire  food 
5b. 

5  this  activity  as  much  local  flavor  and  reality 
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e  and  my* 
Environment 


MATERIALS 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  deconqposers* 

c.  Realization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  excuif)les  of  man's  intact 
upon  the  environment, 

2.  Comprehend  the  role  of  roan  as  an  integral 
part  of  nature,  not  apart  from  nature, 

CORE  A  OBJECTIVES: 

1.    Reconstruct  the  transfer  of  energy  through 
an  environmental  system* 

2*    Conclude  that  all  materieds  are  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


Activity  4-7.    Hunting  In  Other  Arecis 

ThU  activity  i^  designed  to  ^houo  6tudznts  6om£ 
onviAomejfvts  in  tkU  couruUiy  othdA  titan  thz  one.  they 
visit*    It  u)UZ  allM  than  to  pn,edict  i/okat  it  u 
tiJkt  in  enviAonmmt&  they  may  have  neveJi  been  in. 
Students  voUt  aJUo  hjeXaXn  obvious  envviomental  condi- 
tions to  the  plants  and  animJLs  oi  an  oAea. 


:US  FOR  THIS  ACTIVITY 


Appreciate  the  cycling  relationships  of  the 
materials  cuid  organisms  in  the  enviix^nment 
through : 

a.  Understanding  of  what  a  cycle  is. 

b.  Underst£mding  of  the  role  of  decon^osers 

c.  Realization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  exeasples  of  man's  impact 
vpon  the  environment. 

Comprehend  the  role  of  man  as  an  integral 
part  of_  nature/  not  apart  from  nature. 

BJECTIVES: 

Reconstruct  the  transfer  of  energy  through 
an  environmental  system. 

Conclude  that  all  materieds  eure  transferred 
through  environmental  systems. 


TEACHING  STRATEGIES 


Hunting  In  Other  Areas 

>u  doAlgn^xL  to  Jt^hcM  6tudznt&  >&om€ 
In  tlvU  aount/ty  othvi  than  thz  om  tk^ 
JUL  aJUou)  than  to  pKzdict  i/ohat  it  l& 
jomznt6  thuf  may  havz  nevcA  been  Xn. 
alUo  KjuZjoitz  obvlovj^  znvi/iomzrutaJt  condi" 
plcufvU  and  animaJU      an  oKza. 


UNIT  IV. 


CORE  A. 


TRANSFER  AND  CYCLING 
OP  MATERIALS  IN  MY 
ENVIRONMENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-7.     HUNTING  IN  OTHER  AREAS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tht  end      thiM  activity,  each  student  should: 

— ofa^eAve  a  >6e>tce6  6lLdeA  on  va/iioas  onviAontmyvts , 
-'POAticipatz  in  a  dUcM6ion  o^  tht  voAiouA 

znviAoment6 . 
— mofee  pH,exli(ition6  about  thz  eMvVwnmzntat 

camponmti  o^  tht  ixnknoi/on  znvinjomtntA . 


TEACHING  STRATEGIES 


Note  to  teacher; 

This  activity  is  really  designed  to  give  you  s<»ne 
flexibility  in  your  field  trip  in  Activity  4-5,  should 
inclement  weather  occur.    If  the  weather  is  bad  on 
the  day  of  the  planned  trip,  the  set  of  slides  can 
be  shown,  and  the  strategy  outlined  followed.  Then 
if  the  weather  clears  the  trip  can  be  taken  the  next 
day.    It  will  not  solve  the  problem  of  prolonged  incle- 
ment weather,  but  it  will  give  you  one  day*s  flexibility 
for  the  trip.    If  this  activity  is  not  substituted  for 
the  field  trip,  you  should  use  it  after  the  field  trip 
unless  you  are  behind  schedule. 

Discussion  should  acccnnpany  these  slides.    The  students 
should  be  asked  to  think  of  other  organisms  they  might 
expect  to  find  in  each  area  besides  those  organisms 
actually  seen  in  the  slide.    This  ties  in  with  the  idea 
that  there. may  be  other  orgamisms  in  the  area  the  class 
visits  which  may  not  be  seen  at  the  time  the  class  is 
there.    There  may  also  be  indirect  evidence  of  same 
orgemisms,  and  the  teacher  may  wish  to  include  these 
animals  —  for  example,  a  feather  from  a  cardinal.  The 
students  should  decide  at  this  time  whether  or  not 
they  want  to  include  indirect  evidence  for  listing 
an  orgemism  in  the  area  actually  visited. 

As  each  slide  is  shown,  ask  this  series  of  questions: 

WHERE  DO  YOU  THINK  THIS  PICTURE  WAS  TAKEN? 
WHY  DO  YOU  THINK  SO? 


WHAT  PLANTS  DO  YOU  SEE? 
WHAT  ANIMALS  DO  YOU  SEE? 


TEACHING  STRATEGIES 


Cher: 

ty  is  really  designed  to  give  you  scmie 
^  in  your  field  trip  in  Activity  4-5,  should 
eather  occur.    If  the  weather  is  bad  on 
the  planned  trip,  the  set  of  slides  can 
rid  the  strategy  outlined  followed.  Then 
ar  clears  the  trip  can  be  taken  the  next 
II  not  solve  the  problem  of  prolonged  incle- 
r,  but  it  will  give  you  one  day's  flexibility 

If  this  activity  is  not  sxabstituted  for 
rip,  you  should  use  it  after  the  field  trip 
are  behind  schedule. 

>hould  accc«npany  these  slides  •    The  students 
>ked  to  think  of  other  organisms  they  might 
Lnd  in  each  area  besides  those  organisms 
in  in  the  slide.    This  ties  in  with  the  idea 
nay  be  other  organisms  in  the  area  the  class 
I  may  not  be  seen  at  the  time  the  class  is 
:e  may  also  be  indirect  evidence  of  some 
md  the  teacher  may  wish  tc  include  these 
^or  example,  a  feather  frcan  a  cardinal.  The 
)Uld  decide  at  this  time  whether  or  not 
)  include  indirect  evidence  for  listing 
in  the  area  actually  visited. 

te  is  shown,  ask  this  series  of  questions: 

KD  you  THINK  THIS  PICTURE  WAS  TAKEN? 
YOU  THINK  SO? 


iANTS  DO  YOU  SEE? 
IMALS  DO  YOU  SfiE? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


-use  their  knowledge  to  guess  the  locations  of  the 
pictures  and  tell  what  they  used  as  clues. 

-name  plcmts. 

-name  smimals. 


ERIC 


MATERIALS 


Slide  4-6 


Slide  4-7 


Slide  4-8 


TEACHING  STRATEGIES 


IS  THIS  PLACE  LIKE  THE  PLACE  WE  WILL 
VISIT  (VISITED)? 

WHAT  OTHER  PLANTS  (ANIMALS)  DO  YOU  SUPPOSE 
LIVE  AT  THIS  PLACE?     WHY?     HOW  DO  YOU  KNOW? 


WHAT  IS  THE  WEATHER  LIKE  AT  THIS  PLACE? 

WHAT  DO  THE  ANIMALS  IN  THE  PICTURE  EAT?  WHAT 
EATS  THEM? 


COULD  YOU  LIVE  AT  THIS  PLACE?    WHY?    WHY  NOT? 


After  all  slides  are  shown  and  stvidents  have  discussed 
the  various  environments,  ask: 

WHICH  ANIMALS  (PLANTS)   THAT  WE  SAW  DO  YOU 
THINK  WE  COULD  FIND  WHERE  WE  LIVE? 


WHICH  ONES  COULD  WE  NOT  FIND  IN  OUR  AREA?  WHY? 


NOTE:    For  your  information,  just  a  few  examples 
of  plants  and  animals  are  listed  chat 
might  be  found  in  the  areas  shown  iu  the 
slides «    If  students  do  not  give  any  responses 
to  the  questioning,  they  might  react  to  these 
examples • 


TEACHING  STRATEGIES 


>  PLACE  LIKE  THE  PLACE  WE  WILL 
[VISITED)  ? 

^HER  PLANT!'   (ANIMALS)  DO  YOU  SUPPOSE 
?  THIS  PLACE?    WHY?    HOW  DO  YOU  KNOW? 


>  THE  WEATHER  LIKE  AT  THIS  PLACE? 

)  THE  ANIMPIiS  IN  THE  PICTURE  EAT?  WHAT 
EM-? 


OU  LIVE  AT  THIS  PLACE?    WHY?    WHY  NOT? 


.ides  are  shown  and  students  have  discussed 
envi  ronment s ,  ask : 

aSIT!4ALS   (PLANTS)  THAT  WE  SAW  DO  YOU 
IE  COULD  FIND  WHERE  WE  LI^'E? 


>NES  COULD  WE  NOT  FIND  IN  OUR  AREA?  WHY? 


^our  information,  just  a  few  examples 

ants  and  animals  are  listed  that 

'  be  found  in  the  areas  shown  in  the 

s.    Tf  students  do  not  give  any  responses 

le  questioning,  they  might  react  to  these 

)les. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-7 

® 


students: 


—respond,  "No/'  **Yes." 


— relate  experience  and  knowledge  to  predict 
what  other  plants  and  animals  live  there. 

— speculate  about  the  climate  of  the  place. 


-describe  possible  food  sources  of  animals 
described. 

-speculate  on  their  life  needs  and  decide  if  the 
pictured  environment  could  satisfy  those  needs. 


-identify  local  plants  and  animals  as  much  as 
possible. 

^identify  those  plants  and  animals  not  found  in 
the  local  area  and  give  reasons  why  not,  such  as 
"No  food/*  **Too  large/'  "Too  cold,"  "Too  wet/' 
"Too  dry/'    "Too  many  people/*  etc. 


ACTIVITY  4-7 

® 


EKLC 


TEACHING  STRATEGIES 


PlcUltS 


4-3    Water  Plants 


4-4    Oak  Tree,  Maple  Tree, 
Sycamore,  Bushes, 
Shrubs,  Flowers 

4-5    Cypress,  Spanish  Moss, 
Mangroves,  Lilies 

4-6    Pines,  Grciss,  Aspen, 
Fir,  Mosses,  Ferns 
Berries 

4-7    Grass,  Sage  Brush, 
Bushes 

4-8    Cactus,  Yucca, 

Chaparral,  Sage  Brusn 

4-9    Grass,  Trees,  shrubs. 
Flowers 


Animals 


Crayfish,  Frogs,  Snails, 
Hellgrammite  (Dobsonfly 
Larva) 

Pigeon,  Man,  Robin,  Sparrow, 
Dog 


Snake,  Deer,  Turtle 


Deer,  Bear,  Cougar,  Bobcat, 
Wolf 


Jackrabbit,  Prairie  Dog, 
Fox,  Coyote,  Deer 

Fox,  Rattle  Snake,  Gerbil, 
Owl 

Lion,  Zebra,  Giraffe,  Hyena, 
Vulture 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Plants 


Animals 


Plants 


Crayfish,  Progs,  Snails, 
Hellgrammite  (Dobsonfly 
Larva) 


cee,  Maple  Tree, 
)re.  Bushes, 
,  Flowers 


Pigeon,  Man,  ^bin.  Sparrow, 
Dog 


s,  Spanish  Moss, 
>ves.  Lilies 


Snake,  Deer,  Turtle 


Grass,  Aspen, 
fosses.  Perns 
s 


Deer,  Bear,  Cougar,  Bobcat, 
Wolf 


Sage  Brush,  Jnckrabbit,  Prairie  Dog, 

Fox,  Coyote,  Deer 


,  Yucca, 

:ral.  Sage  Br\ash 


Fox,  Rattle  Snake,  Gerbil, 
Owl 


Trees,  Shrubs, 


Lion,  Zebra,  Giraffe,  Hyena, 
Vulture 
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CBiJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


Me  and  my* 
Environment 


UNIT  GOALS: 


1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a.    Understanding  of  what  a  cycle  is. 

b*    Understanding  of  the  role  of  decontposers  • 

c.  Realization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  examples  of  man's  intact 
upon  the  environment. 

2.  Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apctrt  from  nature. 

CORE  A  OBJECTIVES: 

1.  Reconstruct  the  transfer  of  energy  through 
an  environmental  system* 

2.  Conclude  that  all  materials  are  transferred 
through  environmental  systems. 


Activity  4«'8.    Review  Of  Success 

ThyU  Ktvlm  0^  -Aacce6-A  >ca  divided  AJito  t/oo  pa/it&.  Thz 
ilui  Is  ^tAuctu/itd,  its  comptdXlon  should  aid  in  thz 
^iUKLQA^  oi  thz  6zcond,  lohich  i6  hzlativ^  unSt/iucXu/izd 
to  aZJtxM  latitudz  ioK  thz  ^tudznt^^  imagination.  Usz 
this  acjttvity  only  ai  an  zncouAogmznt,  not  a  discouAogz- 
mnt,  dzviczl 


AAATERIALS 


TEACHING  STRATEGIES 


CUS  FOR  THIS  ACTIVITY 


PiLSz 


Appreciate  the  cycling  relationships  of  the 
materials  and  orgcuiisms  in  the  environment 
thix>tigh: 

a.    Understanding  of  what  a  cycle  is. 

Understcmding  of  the  role  of  deccm^sers. 

c«    Readization  that  certain  materials  are 
in  finite  supply* 

d.    Recognition  of  examples  of  mcui's  impact 
upon  the  environment* 

Con^rehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apeurt  from  nature. 

)BJECTIVES: 


UNIT  IV, 


CORE  A. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

ENERGY  AND  MATERIAL 
TRANSFER 


BSCS 


ACTIVITY  4-8.      REVIEW  OF  SUCCESS 


Reconstruct  the  transfer  of  energy  through 
an  environmental  system* 

Concliide  that  all  materials  are  transferred 
through  environmental  systems* 


TEACHING  STRATEGIES 


•    Review  Of  Success 


:fi  6uc(ieA6  i&  divided  into  iwo  pa/uU.  Jht 
icXuKzd,  Its  complztixfn  6houtd  aid  in  thz 
te  Azcond,  Mkich  i&  hzlaJUvoJUj  tmsVuictuAzd 
Ltwiz  ioK  thz  6tudzifVt^6  imgination*  U6e 
f  ortZy  06  an  oncjouAogmznt,  not  u  ducou/iago,' 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tho,  end  o^  this  activity,  zach  6tudtnt  should: 

—answzA  Qjach  o^  tht  th/12,2,  iMtJuictional  a66Q^6ment 
questions  • 

--cut  out  ojj  tnagazino^  pictuA^  o^  plantA  and 

animJU  that  oaz  KeZatzd. 
-'indicate,  mth  tints  on  kis  ^ood  wzb  6otm  intoA- 

KoZationship^  bejb/Dzzn  tkt  plants  and  anJjnats. 

explain  to  tht  cta66  houo  mateJUats  and  eneJigy  move 

tMjough  his  iood  \jOQb. 
--txptain  to  tht  cla&6  hoijo  one  dlsasteA  in  his  iood^ 

cveo  miiht  a^^zct  otheA  onanism  in  the,  f/oeb. 


ACTIVITY  4-8 


MATERIALS 


Worksheet  4-3 
*M2uiy  magazines 
^Scissors 
^Butcher  paper 
^Leaoge  felt  pens 
*Paste  or  tape 
*35ram  Slide  projector 


Worksheet  4-3 


One 

mimtmmf  imm 

7    tMt*  W,  '^is  'n  f  »in  *t' 

Slides  4-10  throu^  4-12 
♦Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


CLUESi 


Part  I. 


Distribute  Worksheet  4-3  and  have  each  student  put  his 
name  on  it. 

Project  each  question  separately.    Read  the  question  and 
possible  answers  aloud  to  the  students.    Allow  an^le 
time  for  then  to  maurk  their  worksheets. 


After  all  students  have  had  the  opportunity  to  answer  all 
of  the  questions,  collect  the  worksheets.    Then  project 
each  slide  and  discuss  the  answers  with  them.    Have  them 
defend  their  choices.    After  class,  tally  the  students' 
answers  on  Tallysheet  4-3.    Consider  whether  the  whole 
class  needs  further  review  or  if  a  few  individuals  need 
special  attention. 

Then  proceed  to  the  next  part* 

Part  II. 

Instruct  students  to  cut  pictures  of  plants  and  animals 
that  they  believe  are  part  of  a  food  web  out  of  the 
magazines  you  provide.    Have  the  students  tape  the 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


SUCCESS 


Worksheet  4-3  and  have  each  student  put  his 


h  question  separately.    Read  the  question  and 
swers  aloud  to  the  students.    Allow  ample 
em  to  mark  their  worksheets. 


tudents  have  had  the  opportunity  to  answer  all 
bions,  collect  the  worksheets.    Then  project 
and  discuss  the  answers  with  them.    Have  them 

choices.    After  class,  tally  the  students* 
rallysheet  4-3.    Consider  whether  the  irtiole 

further  review  or  if  a  few  individuals  need 
ention. 

d  to  the  next  part* 


iidents  to  cut  pictures  of  plants  and  animals 
slieve  are  part  of  a  food  web  out  of  the 
>u  provide.    Have  the  sLudents  tape  the 


-mark  an  X  on  the  plant  in  emswer  to  the  question 
in  Slide  4-10. 

--place  an  X  on  "a  food  web**  in  answer  to  the 
question  in  Slide  4-11. 

-sl^ould  mark  the  appropriate  choice  after  deciding 
that  the  number  of  fish  in  the  pond  will  decrease 
and  infer,  therefore,  that  the  birds  depending 
upon  them  would  no  longer  frequent  the  pond. 
(Slide  4-12.) 


MATERIALS 


Slide  4-10 


Slide  4-11 


Ii   '{SUM  'li  ,»«x 


Slide  4-12 


r*i  ^  fcic  •<<«  «<     «• » ii'  v*:"*  HtH 


TEACHING  STRATEGIES 


pictures  onto  a  large  piece  of  butcher  paper.  After 
they  have  placed  the  pictures  on  the  paper ^  have  them 
connect  the  plants  and  animals  with  lines  to  show  the 
relationsnips  that  exist. 


When  the  food  webs  are  c<»iplete,  ask  each  student  to 
display  his  food  web  and  es^lain  the  relationships  he 
has  drawn.    Ask  each  student  if  he  can  explain  how 
energy  and  materials  sace  passed  through  the  food  web, 
and  also  if  he  can  show  how  a  disaster  mi^t  affect 
his  food  web. 

As  each  student  esqplains  his  food  web,  capitalize  on  the 
good  things  that  are  ir  the  food  web  and  do  not  dwell 
on  any  errors  made.    You  can  use  this  activity  as  a  gauge 
of  your  teaching  success  in  Activities  4-1  through  4-7. 
If  all  of  your  students  made  a  reasonable  food  web  and 
have  shown  basically  accurate  Interrelationships,  you 
can  consider  it  a  job  well  done.    Evaluate  in  your  own 
mind  the  posters  that  do  not  meet  this  minimal  standard. 
Perhaps  you  will  need  to  backtrack  to  make  certain 
concepts  clearer.    If  students  can  e3q>lain  material  and 
energy  flow  and  disasterous  consequences  in  their  food 
webs,  you  have  put  the  frosting  on  the  cakei  You 
(and  your  students)  deserve  a  cheerl 

Display  all  the  food  webs  somewhere  in  your  room,  if 
possible,  and  keep  telling  your  students  how  great  they 
cure. 


TEACHING  STRATEGIES 


El  to  a  large  piece  of  butcher  paper.  After 
placed  the  pictures  on  the  paper,  have  them 
3  plants  and  animals  with  lines  to  show  the 
i.ps  that  exists 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-8 

® 


x>d  webs  are  complete,  ask  each  student  to 
3  food  web  and  explain  the  relationships  he 

Ask  each  student  if  he  can  e3qplain  how 
materials  are  passed  through  the  food  web 
:  he  can  show  how  a  disaster  might  affect 
b. 

ident  explains  his  food  web,  capitalize  on  the 

that  are  in  the  food  web  and  do  not  dwell 
>rs  made.    You  can  use  this  activity  as  a  gauge 
iching  success  in  Activities  4-1  through  4-7. 
rour  students  made  a  reasonable  food  web  and 
basically  accurate  interrelationships,  you 
r  it  a  job  well  done*    Evaluate  in  your  own 
asters  that  do  not  meet  this  minimal  standard. 
I  will  need  to  backtrack  to  make  certain 
earer.    If  students  ccm  es^lain  material  cuid 
f  and  disasterous  consequences  in  their  food 
lave  put  the  frosting  on  the  cake!  You 
itudents)  deserve  a  cheer! 

the  food  webs  s<»iewhere  in  your  room,  if 
^d  keep  telling  your  students  how  great  they 
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STUDENTS  DROPPED  IN  THIS  PERIOD 


Date  Dropped 

Last  Name  First 
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UNIT  IV.  TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIROnJ 
CORE  B.     DECOMPOSERS  IN  MY  ENVIRONMENT 
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AIMS  FOR  ME  AND  W  £MVZRC»IMENT 

DEVELOPMENT  IN  EACH  CHIU)  OP  A  SENSE  OP  IDENTITY  AS  A 
PERSON  WHO  HAS  SOME  DEGREE  OF  CONTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRONMENT*    This  will  lead  to  a  degree  of 
self«-detez»inati(xi  based  on  a  rational  coping  with 
sittiations  rather  than  on  a  passive  compliance  or  an 
ia^ulsive  response  to  problems* 

DEVELOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROME. 
lame  than  anything  else,  each  activity  is  intended 
to  be  a  success  esqperiei^ce  for  each  child*    It  is  - 
the  teacher's  responsibility  —  almost  obligation  — 
to  see  that  each  child  succeeds  at  a  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect*    It  is  a  further  respcmsibility  of  the 
teacher  to  point  out  his  achievement*    The  students 
as  a  grot^>  should  help  each  individual  fit  idiat  he 
has  done  into  a  pattern  of  accon^lishment* 
ISVELOPMSNT  IN  EACH  CHILD  OF  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (throu^ 
an  eaq^ure  to  an  array  of  es^riences  in  science) . 
It  is  hoped  that  many  children  will  find  some  area  ~ 
perhaps  growing  plants,  caring  for  anima^f ,  identi- 
fying flowers,  collecting  things,  or  siiqply  enjoying 
outings  into  the  coiintry  —  that  they  feel  strongly 
about  and  can  develop  some  con^tence  or  knowledge 
in*    This  would  provide  a  means  of  self-esqpression,  t 
and  (perhi^)  allow  sene  degree  of  sharing  or  involve- 
ment with  others* 

DEVEXOPICNT  IN  EACH  CHILD  OF  A  SENSE  OF  REL7^TI(^<;HIP 
AND  EMPATHY  WITH  OTHER  LIVING  THINGS*    It  is  hop  sd 
that  this  will  lead  to  a  positive  regard  and  caring 
about  what  affects  thra  as  individuals  and  as  a  group, 
because  idiat  affects  them  affects  the  community  of  man* 
DEVEIX)PieNT  IN  EACH  CHILD  OF  AN  UNDERSTANDING  OF 
ENVIRONieNTAL  CONDITIONS  that  ifill  lead    o  a  sense  of 
responsibility  for  the  environment  and  acti^ms  that 
protect  or  ia^tove  it. 


m 

Appreciate  the  cycling  relationshi| 
through: 

a*    Undei^t ending  of  %^at  a  cycle 
b*    Understanding  of  the  role  of 
c*    Realization  that  certain  mater i 
d.    Recognition  of  exaoples  of  man* 
Comprehend  the  role  of  man  as  an  ir 


OBJECT] 

1*    Know  the  habitat  requirements  of^mi| 

2*    Indicate  how  knowledge  of  decoir  x>S€ 

3*    Conclude  that  microbes  cc  *:ribute 
man* 


V.  TRANSFER  AND  CYCLING  OF  MATERIALS  IN  HY  ENVIRONMENT 
B.     DECOMPOSERS  IN  MY  ENVIRONMENT 
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UNIT  IV  GOALS 

1.  i^reciate  the  cycling  relationships  of  the  materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  idiat  a  cycle  is. 

b.  Understanding  of  the  role  of  deconqposers. 

c.  Realizaticm  that  ce]±ain  materials  are  in  finite  stpply. 

d.  Recognition  of  exan^les  of  mam's  impact  tne  environment.  . 

2.  Coo^rehend  the  role  of  man  as  an  integral  part  of  nature,  not  apart  from  nature. 


OBJECTIVES  OF  CORE  B 
1*    Know  the  habitat  requirements  of  microbes  £md  other  decon^osers. 
2.    Indicate  how  knowledge  of  decomposers  can  improve  man's  environment. 
3*    Conclude  that  -nicrobes  contribute  to  man's  well-being  sts  well  as  pose  prc^lems  for 
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UNIT  IV.  TkiNSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIR 
CORE  B.     DECOMPOSERS  IN  MY  ENVIRONMENT 


CX)RE  B  RATIONALE 

After  developing  the  concept  of  a  food  web  (Core  AJ ,  the  questicm 
may  naturally  arise:    food  web  ~  then  ^t?    in  other  words,  idiat 
haMJens  at  the  end  of  a  foo4  chain  or  set  of  relationships  withir  the 
web,    Obvioi:3ly  generation  i^on  generation  of  plants  and  aninals  don't 
accunulate  to  any  extent.    AIL  organisns  die  and  eventually  are  deccn- 
posed.    The  aaterials  are  recycled  through  the  ecosystem.    An  attea^ 
has  been  aade;  not  to  account  for  the  cycling  of  specific  naterials, 
but  si^ly  to  develop  an  a^reciation  of  the  role  of  deooii^serB  in  the 
natural  econcmy  and  to  develop  the  concept  of  a  cycle  in  general. 

The  accumulation  of  dead  materiaLb  is  reviev  -»d  with  discussion  of 
the  class  compost  (Activity  4-10  and  4-17) .    A  short  activity  (4-11) 
follows  that  suggests  the  role  of  macrodeccaqpo]>iers  (e.g.,  earthworms, 
ants,  snails,  sow  bugs,  etc.)  in  the  cmvironmmt.    At  this  point,  the 
concept  of  habitat  is  strengthened  through  the  consideration  of  the 
essenUal  con^Kments  of  ^Iter,  food  and  ■oisture.    Attention  is  then 
later  given  to  conposted  naterial  and  the  role  of  microbes  in  decco^K)- 
sition^.    This  activity  (4-17)  serves  to  recall  both  that  nicr(^s  are 
small  living  organisms  and  that  decoqposition  of  the  compost  is  due  to 
these  microbes. 

The  subject  of  habitat  requi]»ients  is  considered  using  the  con^st 
microbes.    Two  successive  activities  (4-12  and  4-13)  demonstrate  the 
eflcct  of  floisture  and  tes^rature  on  microbial  growth.    After  seme  of 
the  requirements  for  sdcrcAial  growth  have  ]:«en  established,  one  factor 
(te^rature)  is  then  carri^  to  extreme  (boiling) .    This  suggests  that 
variation  of  single  environmental  factors  nay  limit  microbial  growth  and 
in  turn  be  used  to  advantage  (food  preservation).    This  concept  is 
extended  to  the  "real  world"  by  a  visit  to  a  grocery  store,  where  foods 
are  examined,  in  Activity  4-15.    Tte  various  methods  oi:  food  packaging 
are  examined  in  terms  of  conditions  fbr  microbial  ^owth  considered 
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BACKGROUND  INFOBMATION  FOR  THE  TEACHER 

Activity  4-9  introduces  the  concept  of  scavengers  in  the  ec'-'**jystem. 
The  term  scavenger  is  usually  applied  to  an  animal  that  feeds  vpon  dead 
or  ^ing  mater  lad.  that  is  usually  discarded  by  other  living  things.  In 
this  role  they  function  as  decosposers,  breaking  down  complex  materials  to 
sinqpler  ones.    Because  these  animals  are  obviously  larger  than  microbes, 
they  may  be  considered  macro  decontposers.    some  animals  that  function  as 
scavengers  are:    oppossua,  hyena,  rat,  vulture,  gull,  crow,  earthworm,  ant, 
snail,  and  sow  bug.    The  latter  are  used  in  this  activity  because  of  their 
wide  distribution  and  ease  of  handling  in  the  classroom.    Sow  bugs  (some 
that  roll  into  a  ball  are  known  as  pill  bugs)  are  really  small  terres* 
trial  crostaceans  and  not  insects.    An  important  function  served  by  the 
mainten.ince  of  sow  bugs  in  the  classroom  i«  to  reinforce  the  essential 
components  of  a  habitat;    shelter  (£^«ysica    jocation),  food  (nutrients), 
and  water  (moisture) .    Activity  4-10  is  simply  the  initiation  of  a  class 
compost  pile  and  Activity  4-11  is  the  making  of  the  pillar ium  (sow  bug 
habitat) . 

Activity  4-12  provides  a  link  between  the  concept  of  habitat  require- 
ments and  the  function  of  microbes  3s  decofuposers.    An  assortment  of 
organic  materials  (mostly  foodstuffs  of  plant  origin)  are  subjected  to 
wet  and  dry  conditions.    The  saiq>les  exposed  to  moist  storage  will  usually 
develop  very  obvious  microbial  (fungus)  growth.    The  scccess  of  this 
activity  depends  tqpon  the  caraful  choice  of  test  materials:    If  beans, 
peas,  ox  other  seeds  are  used,  be  certain  that  they  are  intended  for  use 
as  food  and  not  for  giurdeninq.    Sfisds  prepared  for  planting  usually 
are  treated  to  prevrat  fungus  ^owth.    If  bread  is  used,  be  sure  that 
it  contains  no  preservative  (now  a  common  ingredient)  to  prevent  mold. 
The  bread  should  be  stale  to  begin  with  since  fresh  bread  may  contain 
enough  moisture  to  s\q)port  mold  even  in  a  dry  chamber.    Be  sure  that 
selection  of  otherwise  dry  materials  excludes  salted  and  sugared  products. 
Microbial  growth  in  these  materials  will  br  inhibited  by  the  high  osmotic 
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CX)RE  B  RATIONALE  (continued) 

earlier.    The  core  is  concluded  by  directing  attention  again  to  the 
positive  aspects  of  microbial  activity •    Microbes  (yeast)  eire  used 
to  produce  bread  and  wine  in  the  classroom  and  the  important  role 
of  decomposers  in  cycling  things  through  the  environment  serves  as 
a  logical  springboard  to  Core  C. 


BACKGROUND  INl 

pressure  of  salt  or  sugal 
for  livestock  feed  may  b| 
straw  for  this  sample, 
maturation  of  seeds  on 
with  a  greater  likelihc 
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contain  little  or  no  resj 
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Activity  4-13  is  a 
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by  a  specific  condition 
eration*    This  is  a  stra] 
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Activxty  4-14  will 
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increased  to  boiling  inh^ 
deliberate  use  of  extrc 
preservation. 

Activity  4-15  is  a 
should  be  placed  on  the 
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and  preservation. 
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BACKGROUND  INP0K4ATI0N  FOR  THE  TEACHER  (continued) 

pressure  of  salt  or  siigar.    In  certain  coromunities ,  the  storage  of  hay 
for  livestock  feed  may  be  of  local  importance.    Be  sure  to  vise  hay  or 
straw  for  this  sample .    Hay  is  harvested  in  a  green  condition  before 
roatuTdtion  of  seeds  on  the  plant.    Nutrients  are  therefore  retained 
with  a  greater  likelihood  of  mold,    straw  is  a  term  applied  to  the  stalks 
of  a  plant  ^ose  seeds  have  been  hsunrested  for  grain.    These  stalks 
contain  little  or  no  residual  nutrients  and  are  loss  likely  to  develop 
microbied  growth  in  a  short  time. 

Activity  4-13  is  a  variation  of  the  habitat-requirement  theme 
established  earlier.    The  concept  that  microbial  growth  may  be  limited 
by  a  specific  condition  is  expanded  to  another  example,  that  of  refrig- 
eration.   This  Is  a  straightforward  experiment  and  requires  no  special 
precautions . 

Activity  4-14  will  develop  the  point  that  a  given  environmental 
condition  carried  to  extreme  may  be  lethal.    In  this  case,  temperature 
increased  to  boiling  inhibits  microbial  growth.    This  will  suggest  the 
deliberate  use  of  extreme  conditions  (heat/  cold,  dryness)  in  food 
preservation . 

Activity  4-15  is  a  visit  to  a  Jocal  grocery  store.    Enphasis  here 
should  be  placed  on  the  variety  of  packaging  and  storage  methods  eii5)loyed 
and  should  be  directed  toward  the  students'  "real"  ^orld  of  food  storage, 
and  preservation. 

Activity  4-16  uses  a  simple  demonstration  that  hxmians  change  the 
air  they  breathe  (produce  carbon  dioxide) .    An  experiment  then  follows 
that  demonstrates  that  a  sanqple  of  class  compost  (containing  micrcA)es) 
changes  the  air  in  a  similar  way*    The  conclusion  to  be  developed  is 
that  the  decomposition  occurring  in  the  compost  pile  is  due  to  living 
microbes,    students  are  led  to  believe  that  microbes  are  carrying  on 
a  process  like  tliey  are  and  therefore  microbes  are  probably  alive. 
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BACKGROUND  IHFORMATION  FOR  THE  TEACHER  (continued) 

The  success  of  this  activity  depends  upon  the  use  of  a  chemical 
indicator  solution  to  detect  carbon  dioxide  dissolved  in  water.  An 
indicator  is  a  substance  that  shows  the  oresence  of  a  chemical 
substance  by  changing  color.    Bromthymol  blue  is  an  indicator  that 
changes  to  a  green  or  yellow  color  in  the  presence  of  an  acid*  Carbon 
dioxide  (CO^)  forms  an  acid  lAen  dissolved  in  ^ater.    Therefore  in 
this  experiment  brcHathymol  blue  can  be  used  to  indicate,  indirectly, 
the  presence  of  CO^. 

Activity  4-17  directs  attention  again  to  the  positive  role  of 
microbes.  Part  I  consists  of  a  dononstration  of  fermentation  in 
which  mem  benefits  directly  from  the  products  of  microbial  action. 
In  Part  II,  the  use  of  yeast  in  baking  demonstrates  the  practical 
application  of  carbon  dioxide  production  by  mi crepes. 

The  last  activity  in  this  core,  (4-20)  should  make  the  role  of 
decon^sers  in  the  cycling  of  materials  become  more  ai^arent. 

-ERIC 
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be  prepared  several  days  or  weeks  In  advance.  Use  this 
a  teaching  and  preparation  schedule.    All  si^plies  need 


Activity  Number,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Fimiish 


Materials  in  Si^ly  Kit 


(JtaJUc^  an 


4- 9,    Starting  The  Run 
Around 


Page 


35sm  Slide  projector 


Date  planned 


Flash  cards: 

Hawk 

Frog 

Mosquito 

Man 

Cow 

Grass 
Slide  4-13 
Slide  4-14 
Slide  4-15 
Slide  4-16 
Slide  4-17 
Slide  4-18 
Slide  4-19 
Slide  4-20 
Slide  4-21 


Vulture  on  Car< 
Beetle  On  Carc< 
Ant  Close  Up  C 
Ant  Hill  Activi 
Log 

Rotting  Log  - 
Board 

Board  Turned  Ov 
Microscopic  Dec 


4-10.    Decoinposition  In 
Class 


Page 


Date  pletnned 
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Bottle  caps 
Plastic  bugs 
Pieces  of  plastic 

Pieces  of  glass 
Potting  soil  or  peat  moss 

Organic  matter 

Large  spoons  to  stir  conqpostj 
3Smm  Slide  projector  ^ 


Plastic  shoe  boxes  with 

lids 
Worksheet  4-4 
Slide  4-22 


Four  per  class 
Compost  Pile  Da 
Worksheet  4-4  ' 
Any  ioit  dnink  i 

Four 

AppnjOKonateJiy  t 
anmonia,  etc. 

AppHoxXmkeJty  t 

Enough  to  ^Uil  . 
at  JLocal  qoKd 

Vnltd  loavu,  g> 

Four 
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Materials  in  Supply  Kit 


Notes  and  Suggestions  to  Teacher 
[Italics  and  huvoM  IndlcxUe.  Advance.  VmpoAation  VVizctloM) 


Flash  cards: 
Hawk 
Prog 

Mosquito 

Man 

Cow 

Grass 
Slide  4-13 
Slide  4-14 
Slide  4-15 
Slide  4-16 
Slide  4-17 
Slide  4-18 
Slide  4-19 
Slide  4-20 
Slide  4-21 


Vulture  On  Carcass 

Beetle  On  Carcass 

Ant  Close  Up  Carrying  Food 

Ant  Hill  Activity 

Log 

Hotting  Log  -  Sow  Bugs,  Slugs,  Etc. 
Board 

Board  Turned  Over  -  Sow  Bugs,  Slugs,  Etc. 
Microscopic  Decomposers 


PlMtic  shoe  boxes  with 

lids 
Worksheet  4-4 
Slide  4-22 


Four  per  class 

C<xnpost  Pile  Daily  Records 

Worksheet  4*-4 

Any  6oit  dfunk  bottJU  capi.   Htod  at  tzoAt  iouA. 
Four 

AppJWKinuvteZy  2"  K  2""  aU  incm  ptMtLc  botttti  ^uch  as  bJUach, 

ammonia,  ete. 
AppJLOximaXUy  2"  K  2^  inm  anu  glaA6  6ouacz. 
E^iOugh  to  iul  thz  iouJi  6hoz  boxe^  t/oo-;OUAd6  iuJU.  PuAchoAz 

at  local  ga/iden  ^hop. 
VUtd  Izavti,  gnoiA  clippingA,  picc^^  oi  appU,  banana,  etc. 
Four 
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Activity  Number,  Page, 
Tentative  Teachina  Date 


4-11.  Pillarium 


Page 


Date  planned 


4-12.    mt  And  Dry 


Page 


Date  planned 
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Check  List  of  Supplies  Needed 


Materials  You  Fiimish 


Rubber  bands 
Leaves 
Potting  soil 


Toothpidcs 

Potatoes 

Knife 


Wax  Crayons 
Assorted  dry  foods 


Dade  storage  place 
35inm  Slide  projector 


Materials  in  Siq^ly  Kit 


{Italics 


Pill  bugs 
Plastic  tumblers 
Sponge 


Plastic  petrl  dishes  with 
covers 

Filter  paper  discs  (7  cm) 
Medicine  droppers 


One  per  studc 
Vnied  tmvu 
Pa/ichoAz  at  i 
Activity  4- 
one.-haJti 
One  box 
Six 
One 

CoMuJU  tht  ; 
makifiQ  th£ 
thz  actlvit 
Fifty  (approx 
One  per  stude 
Cut  sponge  in 
in  each  pil 


One  per  stude 
Examplu :  CO 

00. 

it 

t(L 
be 


Four  per  stud 
Four  per  stud 

One  per  studei 
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St  of  Supplies  Needed 

N<>tes  and  Suggestions  to  Teacher 
[ItatLcA  cudd  Ajuia/o  Jndicatz  Advance  VnapcJiation  VvitcJUoM) 

Ish       1  '  Materials  in  Si^ly  Kit 

One  per  student 

Ptviduue.  at  tocat  goAden  6 hop.    You  may  have,  enough  iHom 
Activity  4-10.    Vou  nezd  enough  to  iUl  15  plout^tld  tunhteAS 
OMrhali  iuit. 

One  box 

Six 

One 

Pill  bugs 
Plastic  tuablers 
Sponge 


CoMult  tht  TeMheA  PAepaAjotion  6e,ction  oi  Activity  4-11  ioK 
fnaking  the,  4<w  bug  tAJVp^.   TKejy  tmt  be  het  t/oo  day6  belo^ 
tht  activity  begiM. 

Fifty  (approximately  2-3  per  student) 

One  per  student 

Cut  sponge  into  small  pieces  (1«  X  I").    Place  one  small  piece 
in  each  pillarium* 


One  per  student 
ExampteAs  coHnitakts 

egg  noodles 

oat  ilc^e^ 

itouA 

tea 

hay 

beoM,  dAied  ioA  cooking 
peM,  dAied  ioA  cooking 
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Plastic  petri  dishes  with 
covers 

Filter  pi^r  discs  (7  cm) 
Medicine  droppers 


Four  per  student 
Four  per  student 

One  per  student 
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be  prepared  several  days  or  weeks  in  advance «  Use  this  i 
a  teaching  and  preparation  schedule.    All  sillies  neede< 


Activity  Nunber,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  St^ly  Kit 


{JtatLcs  and 


4-12, 


Wet  And  Dry 
(continued) 


Slide  4-23 
Worksheet  4-5 


Art  stqpplies  for  poster 


Worksheet  4-5 
Wet  And  Dry 
S^cwut  ant  6uppt 
expeAiment  a& 


4-13.    Cool  And  Warm 


Page 


Date  planned 


Ice  chest  or  refrigerator 
Baby  food  jars  or  milk 

cartcms 
Saran  Wr^^ 
Food  saiqples 

35iiin  Slide  projector 


Art  si^plies  for  poster 


Worksheet  4-6 
Slide  4-24 


One 

TM)  peA  6tudent 
One  roll 
Vnovidt  iood  60X1 
bhlnQ  tktOi  6a 

Cool  And  Warm 
Worksheet  4-6 

Secu/te  o/tt  6uppt 
txpeJument  06 


4-14.    Hamburger  Lab 


Page 


Date  planned 


Fresh  ground  beef 
Masking  tape 
Water 

35IIIII  Slide  projector 
Warm  storage  place 


Hot  plate 
Teaspoon  measure 
Cotton 

Test  tubes,  Pyrex 
mm) 


(15  X  150 


One  roll 
Supply  of 


One 
One 

Two  pieces  per  m 
Two  per  student 
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\  activities  UndixuUzd  jLh  italics  and  an  10  in  thz  ma/igin)  must 
prepared  several  days  or  veeks  in  advance  >    Use  this  sunmary  as 
laching  and  preparation  sdiedule.    All  sillies  needed  are  listed. 


r  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
{Itaticjb  and  A/uiou)  Indicate.  Advance.  VhzpoHjotion  ViAectionA) 

1       1     Materials  in  Supply  Kit 

1   Slide  4-23 
1  Worksheet  4-5 

Wb^sheet  4-5 
Wet  And  Dry 

SecuAz  oAt  ^uppticA  to  mofee  loAge  poAteA  dzpicti^  this 
expeAimnt  as  deAcjUbed  in  Activity  4-n. 

or 


Worksheet  4-6 
Slide  4-24 


One 

Tm  peA  student 
One  roll 

Provide,  iood  samples  ioA  those  students  that  ioAget  to 
b/ung  theiA  sasnpte. 

Cool  And  Warm 
Worksheet  4-6 

SecjuAe  ant  suppties  to  make  taAge.  posteA  depicting  this 
expeAiment  as  descAibed  in  Activity  4-13. 


Tu3o  teaspoons  peA  student 
One  roll 
Supply  of 


Hot  plate 
Teaspoon  measure 

Cotton 

Test  tubes,  Pyrex  (15  X  150 
nm) 


.ERIC. 


One 
One 

Two  pieces  per  student 
Two  per  student 


Activity  Nunber,  Page, 
Tentative  Teaching  Date 

Check  List  of  Supplies  Needed 

Materials  You  Furnish       I     Materials  in  St^ply  Kit 

4-14.    Hamburger  Lab 
(Continiaed) 

1   Test  tube  holder 
i  Worksheet  4-7 
1   1000  ml  Beaker 
1  Test  tube  brush 
j   Slide  4-25 

Four  per  cla 
Haniburger  La 
One  for  boil 
One  for  clea 
Hbrksheet  4* 
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4-15*    Storing  Probl^ns 


Page 


Date  planned 


Cassette  tape  recorder 
Blank  ti^>es 
Question  list 


Pencil  and  paper 


Camera  (Polaroid  Square 
Shooter) 


Optional 
Optional 


\at  JUMt 


4-16,    Review  Of  Success 


Page 


Your  weekly  groceries 
35IIIII  Slide  projector 


Date  planned 


Worksheet  4-8 
Slide  4-26 
Slide  4-27 
Slide  4-28 


At  teMt  30 

Review  Of  Su( 
Question  1  Ri 
Question  2  Ri 
Question  3  R( 
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o«e  acti  vities  limLUated  in  UalLcA  and  an  10  in  the.  moAgin)  must  il^t^) 
e  prepared  several  dsvs  or  weeks  in  advance.    Use  this  suMarv  as                                   .  ,         X:  y 

teadiing  and  preparation  sdiedule.    All  si^plies  needed  are  listed.  BSCS 

^st  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

lish       1     Haterials  in  Si^ly  Kit 

,  lltaticA  and  huvM  Indicate  Kdvmce.  VnzpoJtatlon  ViAtctlon^) 

!    Test  tube  holder 
1  Norksheet  4-7 
{   1000  nl  Beaker 
1   Test  tube  brush 
j   SUde  4-25 

 1  ■  

rour  per  class 

Haiflburger  Lab 

One  for  boiling  water 

One  for  cleaning  test  tubes 

Horicsheet  4*-7 

i 

Optional 
Optional 

I  Camera  (Polaroid  Square 

1      Shooter)  ^ 

^  yo\L  tmt  cjontact  yowi  local  ^tonz  mamgoji  mlt  In  advance 
{at  Uoit  ont  caeefe)  htioHz  thJU  activUy.   See  aUivUu 
iox  dttaUU. 

{  Horksheet  4-8 
1  SUde  4-26 
!  SUde  4-27 
1  Slide  4-28 

Review  Of  Success 
Question  1  Review  Of  Success 
Qtsestion  2  Review  Of  Success 
Question  3  Review  Of  Success 

-erIc 
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Some  activities  Undicotzd  in  itaJUc^  and  an  1^  in  the. 
be  prepared  several  days  or  weeks  in  advance  >    Use  this 
a  teaching  and  preparation  schedule*    All  siqpplies  neede 


Activi^  Number,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  Sv^ly  Kit 


iJtallcs  one 


4-17  •    CoQ^st  Microbes 


Page 


CcMqpost 
Soda  straws 
Wax  crayon 


Date  planned 


Water 


Worksheet  4-4 
250  ml  Flasks 
Rul^er  stoppers 
Tygon  tubing 
Test  tubes  (15  X  150  ma) 
Carbon  dioxide  test 

solution  (bromthymol  blue) 

Rubber  stoppers 


From  Activity  4 
One  poJi  6tudkviC 
One  per  pair  of 
Filled  in  with 
One  per  pair  of 
One-hole,  #8,  oi 
12*^  pieces,  one 
One  per  student 

Ten  drops  per  s 
Supply  of 
No-hole,  #1,  on( 


4-18,    A  Real  Gas 


Page 


Date  planned 


Dried  yeast 
Large  bowls 
Frozen  gr«^e  juice 

Table  sugar 
Tablespoon 
Teaspoon 
Bread  pans 
Clean  cloths 
Flour  sifter 
Butter 

Flour  (sifted  all  purpose) 


250  ml  Flask 
Rubber  stopper 
#8) 

Tygon  tubing 


Two  packagu 
Tuoo 

One.  cm  {wncom 

Se.veAat  tcMupi 

One. 

Onz 

Tm 

Two 

One 

1/4  Jib. 
Tm  pom.dA 

One 


(one-hole , 


One 

One  piece  12" 
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2  activities  {indlcotzd  Jut  italics  and  an  10  in  the.  ffuvigin)  must                                     I  eOfT"  J 
prepared  several  days  or  weeks  in  advance*    Use  this  sunmarv  as  — 
ladling  and  preparation  schedule «    All  si;pplies  needed  are  listed.  BSCS 

:  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
iJtaliu  and  A/utou)  Indicate  Advance  Vmpohatlon  VVlzcJUom] 

1       1     Materials  in  Si^ly  Kit 

1  Worksheet  4-4 

1    250  ml  Flasks 

1    Rubber  stoppers 

1    Tygon  tubing 

i   Test  tubes  (15  X  150  mm) 

1   Carbon  dioxide  test 

1      solutim  (bromthymol  blue) 

1   Rubber  stoppers 

From  Activity  4-10 

One  pcA  itudknt 

One  per  pair  of  students 

Filled  in  with  student  observations 

One  per  pair  of  students 

One-hole,  #8,  one  per  pair  of  students 

12"  pieces,  one  per  pair  of  students 

One  per  student 

Ten  drops  per  student 
Supply  of 

No-hole,  #1,  one  per  student 

^se)  1 

1    250  ml  Flask 

1   Rubber  stopper  (one-hole, 

j  #8) 

1   Tygon  tubing 

b 

FRir 

Om  cm  {iftoncxtnaentnatzd  julat  has  puoj^o/watlvu  added  to 

pKzvent  ^ejamntation) 
SzveAot  tableApooM  iuJtl 
One 
One 
TuX) 
Tm 
One. 

1/4  tb. 
pounds 

One 
One 

One  piece  12**  long 

J 

e  and  my* 
Environment 


UNIT  IV 
CORE  B 


PUNNING  GUIDE 

NOTE:  Some  activities  Undicatzd  in  itaJUc6  and  an  0  In  thi 
bfe  prepared  several  days  or  weeks  in  advance.  Use  th: 
a  teacdiing  and  prepfuration  schedule.    All  si^>plies  ne< 


Activity  NvunlDer,  Page, 
Tentative  Teaching  Date 


4^18* 


A  Heal  Gas 
(Continued) 


Check  List  of  Supplies  Needed 


Materials  You  Ftimish 


Oven 


Materials  in  Supply  Kit 


400  ml  Beake» 
Test  tube 
Measuring  cup 


Two 

One 
One 

At  heme  or  sc 


4-19.    Completing  The 
Run  Around 


Page 


Date  planned 


Butcher  pi^er 
Magazines 
Tape  or  glue 
Felt  pens 


Flash  cards 
Booklet 


One  deck  per 
Thz  Long  JouA 
LoAgt  fxUaz, 
Many  viUh  pic 
Enough  for  al 
Four  per  clas 


4-20*    Review  Of  Success 


Page 

Date  planned 


35aiii  Slide  projector 


Wbrksheet  4-9 
Slide  4-29 
Slide  4-30 
Slide  4-31 


ERLC 


Review  Of  Suci 
Question  1  Re^ 
Question  2  Re' 
Questions  3  ai 


i 

PUNNING  GUIDE  /""^^N 

some  aoUvities  {Indicated  in  UcdUoi  and  an  0  in  thz  moA^n)  must                                     (iff  J 

be  prepared  several  days  or  weeks  in  advance.    Use  this  stomarv  as                                            X:  y 

a  teadiing  and  pnsparation  schedule.    All  si^iplies  needed  are  listed.  BSCS 

^st  Of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 

nish       1     Materials  in  Svq^ly  Kit 

IJtatLcA  and  knJiou)  tndicxitt  Advancz  PKzpa/LOuUon  ViJizction^) 

j  400  ml  Beakers 
1  Test  tube 
J  Measuring  cup 

Two 
One 
One 

At  hone  or  school  to  bake  bread 

1  Flash  cards 
1  Booklet 

One  deck  per  class 
Tht  Long  JouAmy,  one  per  student 
Lcuigt  lOLcece,  one  peji  itudent 
Many  dUk  picXWt£A 

Enough  for  all  students  to  use  generously 
Four  per  class 

1  IRorksheet  4-9 
j  .sCtdiii  4-29 
1  Slide  4-30 
1  SUde  4-31 

^ERiC^  

Itevlew  Of  Success 
Question  1  Rsvl^  Of  Success 
Question  2  Review  Of  Success 
Questions  3  and  4  Review  Of  ^Success 

e  and  my* 
Environment 


MATERIALS 


Flash  cards:  Hawk 
Frog 

Mosquito 
Man 
Cow 
Grass 

*35inm  Slide  projector 
Slides  4-13  through  4-21 


V 


*Not  furnished  in  materials  kit 


ERIC 


OBJECTIVE  FCX:US  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  decoxnposers  < 
CORE  B  OBJECTIVES: 

2.  Indicate  how  knowledge  of  decomposers  can 
iinprove  man's  environment. 

3.  Conclude  that  xtiicrobes  contribute  to  mcm's 
well-being  as  well  as  pose  problems  for  man* 


TEACHING  STRATEGIES 


Activity  4-9*    Starting  The  Run  Around 

Tki6  actcvAXy  should  be  Mzd  oniy  as  an  intAoduction  to 
the,  conctpU      CoHjz  8.    It  l6  not  intzndzd  that  thz 
as^pzctJb  oi  thz  zn\)JUuomznt  hintzd  at  in  thz  ^JLidQJts  be 
ptmaed  in  any  dzpth.   Sijnply  oJLicit  pK^JUminany  dUcM- 
6ion  and  po6z  thz  unifying  questions. 


NOTE:    Materials  required  for  Activity  4-10  must  be 
secured  now* 

Place  the  six  flash  cards  in  the  chalk  tray  in  front  of 
the  class  so  all  students  can  see  them. 

Begin  by  asking: 

WHO  CAN  ARRANGE  THESE  FLASH  CARDS  IN  AN 
ORDER  THAT  SHOWS  A  FOOD  CHAIN? 


ICUS  FOR  THIS  ACTIVITY 


)ALS; 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a*    Understauiding  of  what  a  cycle  is. 

b.    Understanding  of  tlie  role  of  deconposers 

OBJECTIVES; 

Indicate  how  knowledge  of  decomposers  can 
in^rove  matn's  environment* 

Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


TEACHING  STRATEGIES 


starting  The  Run  Around 

y  should  be  u6ed  only  06  an  IntAoducMon  to 
0(J  Co^ie  8.    It  i6  not  Ajntzndzd  that  thz 
ht  tnvVLOnmtnt  kinttd  at  In  tkz  4ilLdu  be 
ny  dtpth*   Simply  eZLcit  pKeZimina/ty  dUait' 
e  tht  miiylnq  qa^tlon6^ 


ials  required  for  Activity  4-10  must  be 
ed  now* 

X  flash  cards  in  the  chalk  tray  in  front  of 
all  students  can  see  them* 

ing: 

ARRANGE  THESE  FLASH  CARDS  IN  AN 
rlAT  SHOWS  A  FOOD  CHAIN? 


LERLC 


UNIT  IV < 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-9.      STARTING  THE  RUN 
AROUND 


ANTICIPATED  STUDENT  BEHAVIORS 


^t  thz  and  oj(  thi6  acJUvity,  oxLoh  6tudmt  6koatdi 

"hava  vioi^zd  an  IntAjodactoKjy  6tidz  6^u^na^  on 
dacomposeM . 

""hav^  poAticApatzd  Jji  a  pKttutiina/ijy  dUais^iion  o^ 

dtcompo^ttton. 
"contmptatz  tkz  quo^tion,         anzn^t  w;e  betng 

bvJiizd  in  de.ad  thlng^?^^ 


students: 


— should  recall  their  food  chain  work  in  earlier 
activities  and  place  the  cards  in  a  logical  food 
chain • 


% 


hawk  Frog  Mosquito 


Man  Steer  Grasses 


TEACHING  STRATEGIES 


Have  a  volunteer  arrange  the  flash  cards  in  a  logical  order 
and  explain  his  arrangement  as  he  does  so.    When  a  reason- 
able food  chain  has  been  formed,  write  the  names  above  the 
cards  and  connect  them  with  arrows  as  you  did  in  Core  A  of 
Unit  IV. 

^M0SQUITO--^MAN--^COW--#-GRASS 

The  focus  of  the  next  question  sequence  is  on  the  two  ends 
of  the  food  chain.    Start  with  the  end  the  students  can 
recall  from  Unit  III  by  asking: 

WHAT  DOES  GRASS  EAT?    WHAT  DO  PLANTS  EAT? 


If  students  do  not  know  this  let  them  speculate  and  discuss 
what  thay  think  plants  eat.    It  really  doesn't  matter  that 
they  have  the  answer  at  this  point.    The  contenplation 
practice  is  much  more  meaningful  to  the  students  them  the 
answer* 

After  students  have  had  time  to  discuss  what  plants  eat, 
focus  their  attention  on  the  other  end  of  the  food  chain  by 
asking: 

WHAT  EATS  HAWKS? 

The  intent  of  this  question  is  to  draw  attention  to  the 
fact  that  in  forming  food  chains  it  looks  like  there  is 
an  end  of  the  line.    Of  course,  there  is  no  end  of  the 
line  but  students  have  probably  never  thought  about  the 
continuation  of  the  story.    Therefore,  the  intent  of  this 
question  is  not  to  get  an  answer  but  rather  to  pose  a 
question  that  students  would  probably  not  ask  themselves. 
Continue  to  praaiote  thinking  by  asking: 


TEACHING  STRATEGIES 


tmteer  arrange  the  flash  cards  in  a  logical  order 
n  his  arrangement  as  he  '^Des  so.    When  a  reeison*- 
chain  has  been  fonned,  write  the  names  above  the 
connect  them  with  arrows  as  you  did  in  Core  A  of 


-»-PRDG-#-MOSQUlTO—P-MAN—*- COW— ►GRASS 

of  the  next  question  sequence  is  on  the  two  ends 
d  chain.    Start  with  the  end  the  students  can 
n  Unit  III  by  asking: 

DOES  GRASS  EAT?    WHAT  DO  PLANTS  EAT? 


3  do  not  know  this  let  them  speculate  cuid  discuss 
Jiink  plants  eat.    It  really  doesn't  matter  that 
the  answer  at  this  point.    The  contemplation 
s  much  more  meaningful  to  the  stijdents  than  the 


mts  have  had  time  to  discuss  what  plants  eat, 
attention  on  the  other  end  of  the  food  chain  by 


EATS  HAWKS? 

of  this  question  is  to  draw  attention  to  the 
.n  forming  food  chains  it  looks  like  there  is 
Jie  line.    Of  course,  there  is  no  end  of  the 
:udents  have  probably  never  thought  about  the 
m  of  the  story.    Therefore,  the  intent  of  this 

not  to  get  an  answer  but  rather  to  pose  a 
lat  students  would  probably  not  ask  themselves, 
pr^ote  thinking  by  asking: 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-should  recall  their  work  with  plants  and  respond, 
"They  make  their  own  food,"  "The  sun,"  "They  don't 
eat." 


—will  probably  be  perplexed  and  say,  "I  don't  know. 


MATERIALS 


V 


ERLC^ 


TEACHING  STRATEGIES 


DOES  SOMETHING  HAVE  TO  EAT  A  HAWK?    OR  DOES 
THERE  HAVE  TO  BE  SOMETHING  IN  THE  WORLD  THAT 
EATS  HAWKS? 


Then  ask: 

DO  HAWKS  LIVE  VERY  LONG?  FOREVER? 

WHAT  HAPPENS  TO  I^AD  HAWKS? 

WHAT  HAPPENS  TO  ANY  ANIMAL  WHEN  IT  DIES? 

ARE  THERE  A  LOT  OF  ANIMALS  IN  THE  WORLD? 

ARE  A  LOT  OF  THEM  DYING  EVERY  DAY? 

Ask  the  next  three  questions,  anticipating  a  variety  of 
student  responses  and  answer  that  need  not  be  corrected 
or  modified  at  this  point.    They  are  meant  only  to  be 
introductory  in  nature. 

WHY  DON»T  WE  SEE  A  LOT  OF  DEAD  ANIMALS? 

WHAT  HAPPENS  TO  THEM? 

WHY  AREN'T  THEY  PILING  UP  OUTSIDE? 

LET'S  LOOK  AT  SC»1E  SLIDES  THAT  MIGHT  GIVE  US 
SOME  CLUES. 


TEACHING  STRATEGIES 


ETHING  HAVE  TO  EAT  A  HAWK?    OR  DOES 
^VE  TO  BE  SOMETHING  IN  THE  WORLD  THAT 
KS? 


LIVE  VERY  LONG?  FOREVER? 

PENS  TO  DEAD  HAWKS? 

PENS  TO  ANY  ANIMAL  WHEN  IT  DIES? 

3  A  LOT  OF  ANIMALS  IN  THE  WORLD? 

?  OF  THEM  DYING  EVERY  DAY? 

::hree  questions,  anticipating  a  variety  of 
ises  and  answers  that  need  not  be  corrected 
:  this  point.    They  are  meant  only  to  be 
Ji  natvire* 

WE  SEE  A  LOT  OF  DEAD  ANIMALS? 
ENS  TO  THEM? 

T  THEY  PILING  UP  OUTSIDE? 

>K  AT  SC»1E  SLIDES  THAT  MIGHT  GIVE  US 
S. 


UERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-9 

@ 


-will  probably  think  there  is  something  that  eats 
hawks,  but  probably  will  not  know  what. 


--will  probably  not  know  how  long  hawks  live,  but 
will  undoubtedly  decide  that  they  do  not  live 
forever. 

* 

—respond,  "Stop  flying,"  "Pall  to  the  gro\ind 
"Rot." 

—should  relate  their  ea^riences  with  dead  animals 
and  say  such  things  as,  "Rot,"  "Turn  color," 
"Get  buried,"  etc. 

—respond,  "Yes." 

—respond,  "Yes." 


—respond,  "They  don't  live  here,"  "We  don't  look 
for  them." 

—respond,  "I  don't  know." 

—respond,  "I  don't  know." 


A 


ACTIVITY  4-9 

® 


MATERIALS 


ERIC 


Slide  4-13 


Slide  4-14 


TEACHING  STRATEGIES 


Project  Slide  4-13  and  says 
DESCRIBE  WHAT  YOU  SEE. 

Then  ask: 

WHAT  DO  YOU  NOW  KNOW  HAPPENS  TO  SOME  DEAD 
ANIMALS? 

DOES  ANYC»IE  KNOW  WHAT  WE  CALL  THINGS  THAT 
EAT  OTHER  I^AD  THINGS? 

Introduce  the  word  scavenger  to  your  students  at  this  point 
as  the  word  scientists  use  to  describe  animals  that  eat  and 
gather  things  that  are  usually  discarded  by  roost  other 
animals.    Scavengers  could  literally  {^eb^tOJi^^  Mew; 
WoHld  VlctionoAy]  be  described  as  the  "junkmen"  of  the 
natural  world*    Core  C  of  this  unit  will  cope  with  other 
aspects  of  the  "junk"  and  "junkmen"  of  the  world. 

After  developing  an  initial  understanding  of  the  word 
scavenger  and  having  discussed  the  scene  in  Slide  4-13  for 
as  long  as  students  desired,  project  Slide  4-14  and  ask: 

DESCRIBE  WHAT  YOU  SEE  IN  THIS  SCENE? 

WHAT  IS  THE  SCAVENGER  IN  THIS  PICTURE? 
WHAT  DOES  A  SCAVENGER  DO? 


TEACHING  STRATEGIES 


ide  4-13  and  say: 
IIBE  WHAT  YOU  SEE. 


DO  YOU  NOW  KNOW  HAPPENS  TO  SOME  DEAD 
IS? 

ANYCM^E  KNOW  WHAT  WE  CALL  THINGS  THAT 
THER  DEAD  THINGS? 

the  word  scavenger  to  your  students  at  this  point 
d  scientists  use  to  describe  animals  that  eat  and 
tigs  that  are  tisually  discarded  by  most  other 
Scavengers  could  literally  (Web^^CA'-A  f4w 
ionOAy]  be  described  as  the  "jiinkroen"  of  the 
rid.    Core  C  of  thii*  unit  will  cope  with  other 
the  **junk"  and  "junkaaen"  of  the  world. 

loping  an  initial  understanding  of  the  word 
and  having  discussed  the  s'-ene  in  Slide  4-13  for 
students  desired,  project  Slide  4-14  and  ask: 

[BE  WHAT  YOU  SEE  IN  THIS  SCENE? 


ES  THE  SCAVENGER  IN  THIS  PICTURE? 
DOES  A  SCAVENGER  DO? 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— should  describe  the  scene  in  their  own  words, 
pointing  out  the  dead  animal  and  the  ugly  bird 
eating  the  dead  animal. 


—respond,  "They  get  eaten  by  other  animals." 


—respond,  "Cannibals,"  "I  don't  know." 


-respond,  "A  bug,"  "A  beetle,"  "A  scavenger  eating 
on  a  dead  body." 

-respond,  "The  bug,"  "The  beetle." 

•respond,  "Eats  things  that  others  usually  do  not." 


ERIC^ 


MATERIALS 


Slide  4-15 


Slide  4-16 


'hi,: 


Slide  4-17 


TEACHING  STRATEGIES 


Now  project  Slide  4-15  and  ask: 

WHAT  ANIMAL  DO  YOU  SEE  IN  THIS  PICTURE? 

WHAT  IS  IT  DOING? 

WOULD  YOU  CALL  HIM  A  SCAVENGER? 

WHY? 

Then  project  Slide  4-16  and  ask: 

WHAT  DO  WE  SEE  IN  THIS  PICTURE? 

CAN  AN  ANT  EAT  A  LOT  OF  DEAD  THINGS? 

WHY  NOT? 

CAN  A  WHOLE  HILL  OP  ANTS  EAT  A  LOT? 
WHY? 

HOW  MANY  ANTS  ARE  THERE  IN  (your  city)? 
Project  Slide  4-17  and  ask: 

WHAT  DO  YOU  SEE  HERE? 

TOES  ANYTHING  EAT  LOGS? 
Project  Slide  4-18  and  ask: 

WHAT  IS  HAPPENING  TO  THE  LOG? 

WHAT  IS  CAUSING  THE  LOG  TO  CHANGE? 
DO  MOST  ANIMALS  EAT  LOGS? 


— respond,  "Carrying  a  big  piece  of  food." 
—respond ,  "Yes  * " 

— should  give  a  working  definition  of  a  scavenger 
and  relate  how  an  ant  fits  the  definition. 


—respond,  "An  ant  hill." 

—respond,  "No." 

—respond,  "It  is  too  small." 

—probably  respond,  "Yes." 

—respond,  "There  are  so  many  of  them." 

—respond,  "Wow,  a  bunch!" 

—respond,  "A  log." 

—probably  will  predict,  "No." 


—respond,  "It  looks  funny,"  "Rotten,"  ''It's 
disappearing." 

— should  infer,  "Probably  the  worms  and  bugs.^ 

--respond,  "No." 


ACTIVITY  4-9 

® 


MATERIALS 


ERIC 


Slide  4-18 


Slide  4-20 


TEACHING  STRATEGIES 


WHAT  WOULD  YOU  CALL  THESE  "WORMS  AND  BUGS" 
THAT  DO? 

At  this  point  introduce  the  wore!  "deccanpose"  to  your 
students.    Explain  that  coic^ose  means  to  put  together 
and  that  decompose  means  to  break  apart.    Point  out  that 
as  the  "worms  and  bugs"  eat  the  log,  they  break  it  apart 
and  we  thus  say  it  has  been  decon^osed.    Explain  that 
in  addition  to  calling  seme  organisms  scavengers,  we 
might  also  describe  some  as  decomposers. 

After  introducing  the  word,  project  Slide  4-19  and  ask: 

WHAT  DO  YOU  SEE  HERE? 

IS  IT  BEING  DECOMPOSED? 

Project  Slide  4-20  and  say: 

HOW  DOES  THIS  SLIDE  LOOK  COMPARED  TO  THE 
LAST  ONE? 


IS  IT  BEING  DECOMPOSED? 
WHAT  DOES  DECOMPOSE  MEAN? 

DO  YOU  SEE  ANY  SCAVENGBRS? 
Nov  project  Slide  4-21  and  say: 

DESCRIBE  WHAT  YOU  SEE  IN  THIS  PICTURE. 


Point  to  the  scene  showing  what  is  being  viewed  under  the 
microscope  and  ask: 


TEACHING  STRATEGIES 


^OULD  YCXJ  CALL  THESE  "WORMS  AND  BUGS" 
X)? 

i 

Int  introduce  the  word  "decompose"  to  your 
Explain  that  conpose  means  to  put  together 
scompose  means  to  break  apart.    Point  out  that 
nns  and  bugs"  eat  the  log,  they  break  it  apart 

say  it  has  been  decon^sed*    Explain  that 
1  to  calling  some  orgcufiisms  scavengers,  we 
describe  some  as  decomposers. 

educing  the  word,  project  Slide  4-19  and  ask: 

X)  YOU  SEE  HERE? 

BEING  £X:C0NP06ED? 

.de  4-20  and  say: 

)ES  THIS  SLIDE  LOOK  COMPARED  TO  THE 
)NE? 


BEING  DECOMPOSED? 
)OES  CBCOMPOSE  MEAN? 

J  SEE  ANY  SCAVENGERS? 
;  Slide  4-21  and  say: 
BE  WHAT  YOU  SEE  IN  THIS  PICTURE, 


e  scene  showing  what  is  being  viewed  tander  the 
and  ask; 


ANTICIPATED  STUDENT  BEHAVIORS 


Students  s 


— respond,  "Scavengers." 


-respond,  "A  board*" 

-respond,  "No,"  "Doesn't  look  like  it*" 


— observe  and  respond,  "It's  the  bottom  of  the  board/' 
"It  is  rotten." 

— respond,  "Yes." 

— should  give  a  reasonable  definition  in  their 
own  words. 

—respond,  "Yes#"  "The  bugs,"  etc* 


-should  observe  the  slide  and  describe  the  scene # 
identifying  the  person,  the  microscope,  and  that 
something  is  being  seen  through  the  microscope. 


MATERIALS 


TEACHING  STRATEGIES 


Slide  4-21 


WHAT  DO  you  SUPPOSE  THESE  THINGS  ARE? 


Then  say: 


EARLIER  WE  STUDIED  SOME  VERY  SMALL  THINGS  THAT 
WE  COULD  NOT  SEE  •    WHAT  DID  WE  CALL  THEM? 

Then  say: 

MANY  MICROBES  BREAK  THINGS  APART  BY  EATING 
THEM,     MICROBES  THAT  DO  THIS  ARE  DECOMPOSERS. 

CAN  WE  SEE  ALL  KICOMPOSERS? 

Then  say: 

SOm  I^COMPOSERS  ARE  LARGE  AND  SOME  ARE  SO 
SMALL  WE  CANNOT  SEE  THEM  WITHOUT  A  MICROSCOPE. 
WE  WILL  BE  STUDYING  SOME  OF  THESE  IN  OUR  NEXT 
ACTIVITIES. 

Returning  to  the  original  questioning  conclude  by  asking: 
WHY  AREN'T  DEAD  ANIMALS  PILING  UP  ALL  AROUND  US? 


WHO  MIGHT  EAT  A  I^AD  HAWK? 

Do  not  worry  about  an  absolute  answer  here  since  it  will 
be  asked  again  at  the  end  of  this  core. 

NOTE:    Please  read  the  teacher  preparation  section  of 
Activity  4-11  nowl 


ERIC 


TEACHING  STRATEGIES 


DO  YOU  SUPPOSE  THESE  THINGS  ARE? 


lER  WE  STUDIED  SOME  VERY  SMALL  THINGS  THAT 
□ULD  NOT  SEE,     WHAT  DID  WE  CALL  THEM? 


MICROBES  BREAK  THINGS  APART  BY  EATING 
MICROBES  THAT  DO  THIS  ARE  DECOMPOSERS, 


^  SEE  ALL  DECOMPOSERS? 


DECOMPOSERS  ARE  LARGE  AND  SOME  ARE  SO 

WE  CANNOT  SEE  THEM  WITHOUT  A  MICROSCOPE . 
[LL  BE  STUDYING  SOME  OF  THESE  IN  OUR  NEXT 
/I  TIES. 

to  the  original  questioning  conclude  by  asking: 
\BEU'T  MIAD  ANIMALS  PILING  UP  ALL  AROUND  US? 

4XGHT  EAT  A  DEAD  HAWK? 

:ry  about  an  absolute  answer  here  since  it  will 
igain  at  the  end  of  this  core, 

iase  read  the  teacher  preparation  section  of 
livity  4-11  nowl 


I  ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-9 

® 


students: 


— should  speculate  as  to  the  nature  of  the 

microorganisms.  They  might  guess  scavengers  or 
deccxnposers. 


— should  recall,  "Microbes." 


— infer,  "No,  some  are  too  small." 


— respond,  "Things  are  eating  them,"  "They  are  being 
decomposed. " 

—respond,  "Bugs,"  "Worms,"  "Ants,"  "Microbes." 
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MATERIALS 


OBJECTIVE 

FOCUS  FOR  THIS  ACTIVITY 

UNIT 

GOALS: 

1.    Appreciate  the  cycling  relationships  of  the 

materials  and  organisms  in  the  environment 

through : 

a.    Understanding  of  what  a  cycle  is* 

b.    Understanding  of  the  role  of  decon^osers. 

d.    Recognition  of  examples  of  man's  iis^act 

upon  the  environment. 

CORE 

B  OBJECTIVES: 

1.    Know  the  habitat  requirements  of  micrc^es 

and  other  decomposers. 

2.    Indicate  how  knowledge  of  decomposers  can 

improve  man's  environment. 

TEACHING  STRATEGIES 


Activity  4-' 10.    Decon^osition  In  Class 

Thu  activity  u)ltt  be  a  lonq-nrnQZ  activity  and  a  gKoup 
pKjojzct  hotkoji  than  an  Indivlduat  onz.   StJUidznt&  ^koutd 
buUd  on  thcAJi  background      mdaMtrndlng  about  dzcom- 
position  and  dzvtlop  -6ome  pnactlaxZ  zxpz/Uzncz  voltk 
cxftrtpo^ting.    Tko^t  Idzas  should  KoJiatz  to  man '-6  ability 
to  us  2,  hts  knou)tzdgz      decomposition  to  Impncvc  his 
mviAjomcnt  and  to  the  stadcntU  ability  to  Improve 
kl6  ou)n  cnvlKonmcnt  thJiough  a  knojotcdgc  o^  decomposition. 


POCUS  FOR  THIS  ACTIVITY 
30ALS: 

Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  deconqposers 

d*    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

i  OBJECTIVES: 

Know  the  habitat  requirements  of  microbes 
emd  other  decomposers. 

Indicate  how  knowledge  of  decomposers  can 
improve  man's  environment. 


TEACHING  STRATEGIES 


10, 


Decomposition  In  class 


ty  u)ilt  be  a  £ong-/umge  activity  and  a  g^oup 
koA  than  an  indtvidaal  one.  Studc.nt&  should 
qJji  backgKomd  OjJ  md^Mtandlng  about  decom- 
d  d^vzlop  6om^  pncctical  expe^ence  with 

Tht&e.  Idaa/i  should  KdUitQ.  to  man '-6  ablUty 
fenow£edge  OjJ  d£.compo6ltion  to  Imp^vo.  hih 
and  to  the.  6tudentU  abUUty  to  improve 
Vioment  through  a  knowtedge  of  decompo6ltion. 


I-er|c- 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-10.     DECOMPOSITICW  IN  CLASS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  the  end  OjJ  thl&  activity,  each  6tudent  should: 

--be  able  to  define  compost  as  "a  mixture  of 

decaying  mateAiaU." 
"ba  able  to  delate  the  Idea  of  composting  to 

feAtUlzeM  and  goAdenLng. 
—associate  decomposition  of  dead  matenial  voWi 

the  solt-buiJtdtng  p/iocess, 
--be  pKepa/ied  to  develop  a  concept  of  blodegHxidable 

and  nonblodegKodabte  mxteAials  In  CoKe  C. 


MATERIALS 


ACTIVITY  4-10 

® 


4  Plastic  shoe  boxes  with  lids 
*4  Bottle  caps 
*4  Plastic  bags 

*4  Pieces  of  pleistic  approximately 

(2-  X  2") 
*4  Pieces  of  glass  approximately 

(2"  X  2") 
♦other  items  of  stiidents'  choice 
♦Potting  soil  or  peat  moss 
♦Organic  matter  such  as: 
Leaves 

Grass  clippings 
Pieces  of  apple,  banana, 
etc. 
Worksheet  4-4 
Slide  4-22 
♦35mm  Slide  projector 
♦4  Large  spoons 


♦Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


This  activity  involves  sett'infg  up' compost  piles,  watching 
them  for  several  weeks,  recording  changes  in  the  compost, 
and  then  relating  these  changes  to  microbe  activity  and 
deccwiposition.    Ultimately  this  will  allow  the  student  to 
conqplete  the  cycle  of  materials  relationships  in  the 
environment.    The  important  aspects  of  this  activity  will 
come  out  in  Activity  4-17.    This  activity  will  involve 
setting  up  the  coiri)ost  piles  and  giving  the  students  clues 
for  their  observations. 

Begin  by  asking: 

WHERE  WOULD  YOU  PUT  SOMETHING  IF  YOU  WANTED 
IT  TO  DECOMPOSE  QUICKLY? 


Then  say: 

THINGS  CAN  BE  IBCOMPOSED  IN  SOIL.    WHY  DO  YOU 
SUPPOSE  THIS  MIGHT  BE  A  GOOD  PLACE  TO  DECOMPOSE 
THINGS? 


Now  introduce  the  term  "conpost  pile."    Expleun  that  it  is 
the  procedure  outlined  below  that  people  use  to  create 
natural  fertilizer  by  decomposition 

Now  give  each  student  Worksheet  4-4.    Project  Slide  4-22 
and  explain  the  worksheet  to  your  students.    Help  students 
each  day  to  verbalize  and  write  observations  of  their 
compost  piles.    Have  students  date  their  worksheet  appro- 
priately each  day  and  write  sc»nethinj  in  the  record  column. 
Take  about  five  minutes  at  the  beginning  of  your  class 
period  for  the  next  two  weeks  to  stir  up  the  cOTipost  and 
allow  students  to  c*serve  it.    The  things  students  will 


TEACHING  STRATEGIES 


rty  involves  setting  up  compost  piles,  watching 
Sveral  weeks,  recording  changes  in  the  compost, 
ilating  these  changes  to  microbe  activity  and 
on.    Ultimately  this  will  allow  the  student  to 
le  cycle  of  materials  relationships  in  the 

The  important  aspects  of  this  activity  will 
Activity  4-17,    This  activity  will  involve 
the  compost  piles  and  giving  the  students  clues 
)bservations . 

{king: 

WOULD  YOU  PUT  SOMETHING  IF  YOU  WANTED 
DECOMPOSE  QUICKLY? 


CAN  BE  ISCOMPOSED  IN  SOIL.     WHY  DO  YOU 
IE  THIS  MIOTT  BE  A  GOOD  PLACE  TO  DECOMPOSE 
? 


ice  the  term  ''compost  pile."    Explain  that  it  is 
ire  outlined  below  that  people  use  to  create 
-tilizer  by  decon^sition 

ich  student  Worksheet  4-4.    Project  Slide  4-22 
the  worksheet  to  your  students.    Help  students 
verbalize  and  write  observations  of  their 
es.    Have  students  date  their  worksheet  appro- 
ich  day  and  write  something  in  the  record  column, 
five  minutes  at  the  beginning  of  your  class 
the  next  two  weeks  to  stir  up  the  ccmpost  and 
nts  to  ctoaerve  it.    The  things  students  will 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-respond  by  guessing,  "Where  the  bugs  are/ 
the  ground,"  "In  a  lake,"  "I  don't  know." 


"In 


-should  speculate  on  soil  and  give  possible 
explanations  such  as,  "Worms  live  there," 
"It's  dirty,"  etc. 


MATERIALS 


Slide  4-22 


Worksheet  4«-4 


OM.V  ilCOflO  Of  CHMnCS  M  CU9i  COMMMT  nU 


1  I 

3 
4 


Appe*r«nce 


TEACHING  STRATEGIES 


observe  will  be  the  dianges  in  color,  texture,  size,  and 
odor  of  all  the  things  you  put  in  the  pile.    Help  students 
daily  but  do  not  tell  them  what  is  happening. 

Now  proceed  to  set  vp  'the  class  con^jost  piles.    Divide  the 
class  into  four  teams.    Set  the  c<XQ>cst  piles  up  slowly, 
es^laining  what  to  do  at  each  step.    Have  students  record 
on  their  worksheets  ii^at  each  thing  is  like  that  they 
put  into  the  pile. 

As  each  item  is  put  in  the  box  help  focus  attention  by 
asking  questions  such  cis: 

WHAT  COLOR  IS  (item) ? 

HOW  DOES  THE  (item)  FEEL? 

HOW  DOES  THE  (item)  SMELL? 

The  compost  piles  should  be  set  up  as  shown  in  Diagram 
4-3.    Place  about  1/2  inch  of  potting  soil  on  the  bottom 
of  the  shoe  boxes.    Then  put  a  layer  of  organic  matter  on 
top  of  the  soil.    Then  place  another  layer  of  soil  in  the 
boxes  on  top  of  the  organic  material.    Continue  this 
pattern  until  the  boxes  are  about  2/3  full.    In  the  various 
layers  of  organic  matter,  have  students  place  the  bottle 
cap,  plastic  bag,  piece  of  plastic,  piece  of  glass,  and 
other  items  of  their  dioice  that  they  can  bring  the  next 
day. 

When  all  the  contents  are  in  the  boxes,  add  enough  water 
to  the  boxes  to  make  all  the  contents  damp.    Continue  to 
add  moisture  to  the  boxes  as  needed  periodically.  A£l:er 
the  contents  are  in  the  boxes,  place  a  lid  on  each  box  and 
sLore  them  in  a  dark,  warm  place  in  your  room. 

Each  day  for  the  next  two  weeks  the  boxes  should  be  brought 
out  and  examined.    The  contents  of  the  boxes  should  be 
stirred  and  mixed  each  day.    Obviously  the  compost  is  going 


TEACHING  STRATEGIES 


11  be  the  changes  in  color,  texture,  size,  and 

I  the  things  you  put  in  the  pile.  Help  students 
po  not  tell  them  what  is  happening. 

i  to  set  xxp  'the  class  coin>osi:  piles.    Divide  the 
four  teams.    Set  the  coii{>ost  piles  up  slowly, 
what  to  do  at  each  step.    Have  students  record 

3rksheets  what  each  thing  is  like  that  they 

le  pile. 

m  is  put  in  the  box  help  focus  attention  by 
5tions  such  as; 

:OLOR  IS  (item)  ? 

)ES  THE  (item)  PEEL? 

>£S  THE  (item)  SMELL? 

piles  should  be  set  up  as  shown  in  Diagram 
about  1/2  inch  of  potting  soil  on  the  bottom 
boxes.    Then  put  a  layer  of  organic  matter  on 
soil.    Then  place  another  layer  of  soil  in  the 
ip  of  the  organic  material.    Continue  this 

II  the  boxes  are  about  2/3  full.    In  the  various 
irgeuiic  matter,  have  students  place  the  bottle 
,c  bag,  piece  of  plastic,  piece  of  glass,  and 

of  their  choice  that  they  can  bring  the  next 


e  contents  are  in  the  boxes,  add  enough  water 
s  to  make  all  the  contents  damp.    Continue  to 
e  to  the  boxes  as  needed  periodically.  After 
3  are  in  the  boxes,  place  a  lid  on  each  box  and 
in  a  dark,  warm  place  in  your  room* 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-10 

@ 


students: 


— respond  appropriately. 
— respond  appropriately. 
— respond  appropriately. 


MATERIALS 


TEACHING  STRATEGIES 


Diagrala  4*-3 


Plastic  Shoe  box 


Organic 
material 


PJ^J7<S'&d\^  V/  Q'  ot  'hS ^S?>^ Soil 


Before  mixing 


After  mixing 


to  get  smelly!    Students  will  get  the  odor  effect  as  you 
take  the  lid  off  each  day.    They  will  not  have  to  put 
their  noses  down  into  the  coii{>ost  to  get  the  smell  effect. 
You  can  store  the  boxes  another  place  if  they  are  too 
offensive  for  your  roc»n.    If  you  live  in  a  warm  area  they 
can  be  stored  €Uid/or  opened  out  of  doors.    Use  your 
discretion  here. 

Certain  con^nents  in  the  con^st  piles  will  change 
drastically  in  the  two-week  period  and  others  will  change 
very  little*    These  changes  will  be  noted  and  discussed 
further  by  students  in  Activities  4'-22  and  4-26.    So  for 
the  next  two  weeks,  work  with  your  students'  ability  to 
dDser^e,  remenlDer,  compare,  and  record  their  findings. 

To  terminate  this  "set  up"  day^  ask  students  to  make  some 
guesses  as  to  what  is  going  to  happen  by  asking: 

DO  YOU  SUPPOSE  THIS  PILE  OF  STUFF  IS  GOING 
TO  CHANCa:?  HOW? 

WHAT  DO  YOU  THINK  WILL  HAPPEN  TO  THE  (item)  ? 

Repeat  this  question  for  all  the  objects  you  have 
placed  in  the  compost  pile. 


•f 


TEACHING  STRATEGIES 


lyi    Sttidents  will  get  the  odor  effect  as  you 
i  off  each  dey.    They  will  not  have  to  put 
down  into  the  cCT^st  to  get  the  smell  effect, 
re  the  boxes  another  place  if  they  are  too 
or  your  room.    If  you  live  in  a  warm  area  they 
ed  and/or  opened  out  of  doors.    Use  your, 
here. 

ponents  in  the  conqpost  piles  will  chauige 
in  the  two-week  period  and  others  will  change 
These  changes  will  be  noted  and  discussed 
sttidents  in  Activities  4-22  and  4-26.    So  for 
o  weeks,  work  with  your  students'  ability  to 
[oenber,  compeure,  and  record  their  findings. 

this  **set  up"  day,  ask  students  to  make  some 
bo  what  is  going  to  happen  by  asking: 

SUPPOSE  THIS  PILE  OP  STUFF  IS  GOING 
^GE?  HOW? 

D  YOU  THINK  WILL  HAPPEN  TO  THE  (item)  ? 

question  for  all  the  objects  you  have 
le  compost  pile* 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


-should  make  their  guesses, 
-should  make  their  guesses. 


-should  make  guesses  for  all  the  objects  in  the 
compost  pile. 


AOOEPTALL 
ANSWERS 


TEACHING  STRATEGIES 


Each  succeeding  day  give  students  much  help  with  observa- 
tions and  records.    Continue  to  focus  their  attention  each 
day  with  questions  such  as: 

DOES  THE  (item)  LOOK  THE  SAME  TODAY  AS  IT  DID 
YESTERDAY? 

HOW  IS  IT  DIFFERENT? 
WHY  IS  IT  NOT  DIFFERENT? 


WHAT  COLOR  IS  (item)  TODAY? 

HAS  THE  COLOR  OF  (item)  CHANGED  SINCE  YESTERDAY? 


DOES  THE  (item)  FEEL  THE  SAME  AS  YESTERDAY? 
DOES  THE   (item)  SMELL  THE  SAME  AS  YESTERDAY? 
WHAT  IS  HAPPENING  IN  OUR  COMPOST  PILE? 


A  strategy  for  teiminating  the  compost  pile  is  given  in 
Activity  4-16 • 

For  the  next  several  weeks  you  will  need  to  allow  time 
each  day  for  students  to  cA>aerve  and  record  changes  in  the 
compost  pile.    Activity  4-11  introduces  a  second  subject, 
the  pillarium,  to  be  dbaexved  daily  for  one  week.  The 
experiments  in  Activities  4-12,  4-13,  and  4-14  also 
require  short  periods  of  daily  observation.    Use  Tallysheet 
4-4  to  record  the  length  of  time  and  any  amount  of  confu- 
sion that  may  occur  in  performing  these  multiple 
observations • 


TEACHING  STRATEGIES 


ding  day  give  students  mudli  help  with  observa- 
Bcords.    Continue  to  focus  their  attention  each 
istions  such  as; 

fIB  (item)  LOOK  THE  SAME  TODAY  AS  IT  DID 
DAY? 

IT  DIFFERENT? 

IT  NOT  DIFFERENT? 


)LOR  IS  (item)  TODAY? 

:  COLOR  OF  (item)  CHANGED  SINCE  YESTERDAY? 

[E  (item)  FEEL  THE  SAME  AS  YESTERDAY? 
IE  (item)  SMELL  THE  SAME  AS  YESTERDAY? 
HAPPENING  IN  OUR  COMPOST  PILE? 


for  tenninating  the  compost  pile  is  given  in 

;  several  weeks  you  will  need  to  allow  time 

:  students  to  observe  cuid  record  changes  in  the 

Activity  4-11  introduces  a  second  subject, 
m,  to  be  (^served  daily  for  one  week.  The 
in  Activities  4-12,  4-13,  and  4-14  also 
:t  periods  of  daily  observation,    use  Tallysheet 
:d  the  length  of  time  and  any  amount  of  confu- 
y  occur  in  performing  these  multiple 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-10 

® 


students i 


— respond  appropriately. 

--should  identify  £^propriate  changes* 

— should  realize  some  of  the  properties  of  the 
items  and  conclude  that  they  are  not  going  to 
decompose. 

—respond  appropriately. 

— should  consult  their  records,  con^are,  respond 
appropriately « 

— respond  appropriately. 

— respond  appropriately* 

— should  look  at  their  records  and  conclude  that 
some  things  are  decomposing  cmd  some  are  not* 
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BSCS  Evaluation:    ENH  Feedback  Form  Ic 
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Me  and  my 

l^^^j^Envlronment 

OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS; 

1.    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through ; 

a.  Understanding  of  what  a  cycle  is, 

b.  Understanding  of  the  role  of  decomposers  < 

CORE  B  OBJECTIVES: 

1.  Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

2.  Indicate  hew  knowledge  of  decomposers  can 
improve  man's  environment. 

MATERIALS 

TEACHING  STRATEGIES 

*1  Rubber  band  per/student 
2  or  3  Pill  bugs  per/student 
1  Plastic  tumbler  per/stv«3ent 

^Leaves  (dried) 

(Continued  on  next  page) 
y^Not  furnished  in  materials  kit 

RJC^^  1 

Activity  4-11.    Making  A  Pill  Bug  Habitat  (Pillarium) 

TkU  activity  uicte  aUovo  ^^tudznts  to  view  6omz 
datompo^QM  in  action.    It  uUJU  heJtp  iuAtheA  dzveJLop 
tkz  Idza  oi  b^^akdou)n  o^  onganlt  matteA  and  thz 
omnipn^mcQ,  o^  thz  cAzatu/iU  which  cau^z  thz  bKexik- 
dom.    In  addition  ^tud2,nt6  uUJU  havo,  -6ome  concrete 
zxpeAizncu  caxing  ioK  a  living  thing  that  they  my 
not  nomaZly  hava  cjontacX  uiith  ok  even  think  about. 

Teacher  Preparation: 

In  your  materials  kit  you  have  been  given  about  50  pill 
bugs.    These  have  been  provided  only  in  case  you  live 
in  an  area  where  you  c£mnot  eausily  trap  scxne  or  the 
weather  is  such  that  it  would  not  be  possible. 

About  two  days  before  you  set  up  the  pillaria  in  this 
activity  you  will  want  to  set  traps  for  isopods  (more 
accurate  name  for  pill  bugs,  sow  bugs,  etc.) 

>  FOR  THIS  PrVlVlTY 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
:h  rough: 

u    Understanding  of  what  a  cycle  is. 

).    Understanding  of  the  role  of  decon^osers 

[ECTIVES: 

Inow  the  habitat  requirements  of  microbes 
ind  other  decomposers. 

ndicate  how  knowledge  of  decooiposers  can 
raprove  rocm*s  environment. 


J® 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-11.    MAKING  A  PILL  BUG 

HABITAT  (PILLARIUM) 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Making  A  Pill  Bug  Habitat  (Pillarium) 

ilt  aSJLm  6tudznt6  to  vlei/o  4ome 
Odtlon.    It  uUJU  hzlp  iijJvtkdA  dzvzZop 
okdmn  oi  onganid  mcUtVL  and  tkz 
tha  cAe^UuAU  u)IUch  caa6e  thz  bKtak- 
ion  ^tudzntb  uUjU  havz  4ome  conc/tete 
ing  ioA  a  living  thing  that  thzy  may 
\)z  contact  Mlth  ok  even  think  about. 

tion: 

Ls  kit  you  have  been  given  about  50  pill 
ve  been  provided  only  in  case  you  live 
s  you  cannot  easily  trap  seme  or  the 
that  it  would  not  be  possible. 

^efore  you  set  up  the  pillaria  in  this 
ll  want  to  set  traps  for  isopods  (more 
'^rn^^^^^s,  sow  bugs,  etc.) 

■yyc  


At  thz  end  oi  tkU  activity,  eac/i  6tudmt  should: 

"havz  rndz  a  pLU  bug  habUat. 

"havz  ob^cJivtd  and  Kzcjondzd  chanau  in  thz  nUZ  bua 

habitat.  ^ 
'-havz  panticlpatzd  In  a  dl&Cii66lon  oi  thz  pUl  bug 

and  lt6  habitat. 


MATERIALS 


Small  sponges 
♦Toothpicks 
*6  Potatoes 
♦Knife 

Diagram  4*4 


Diagram  4*-5 


TEACHING  STRATEGIES 


Although  land  isopods  can  be  collected  in  most  areas  of 
the  United  States  by  searching  under  rocks  emd  logs, 
collection  cam  be  siit^lified  by  the  use  of  traps  made 
frcxn  potatoes. 

Cut  a  large  white  potato  in  half  lengthwise.  Scoop 
out  the  middle  leaving  a  cmst  about  1/3  -  1/2  inch 
thick.    Secure  the  two  halves  together  again  with  tooth- 
picks.   A  hole  should  be  scooped  out  of  one  end  of  the 
potato  for  an  entrance.     (See  Diagram  4-4.) 

The  traps  should  be  placed  under  trees  or  shmbs  in  places 
where  you  can  find  sc»ne  isopods.    Leaves  and  soil  should 
be  used  to  partially  cover  the  potato  trap.    If  the  grotind 
area  is  very  dry,  w^ter  should  be  povired  on  the  area 
aroiind  the  potato. 

After  24  to  48  hours,  the  traps  generally  will  contain 
isopods,  depending  upon  the  number  in  your  location.  If 
animals  cure  scarce,  a  ntmiber  of  traps  should  be  placed  in 
different  areas. 

Involve  yo\ir  students  in  making  the  traps  and  setting  the 
traps  two  days  before  you  proceed  with  the  rest  of  this 
activity. 

When  you  have  gathered  your  catch  from  your  traps  and  have 
coaibined  them  with  those  provided,  proceed  to  set  up  the 
pillaria  as  follows; 

1.  Set  up  your  own  pillarium  before  class  to  serve  as  a 
model  for  students, 

2.  Provide  each  student  with  the  materials  shown  in 
Diagram  4-5. 

3.  Show  students  your  model  pillarium. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


id  isopods  can  be  collected  in  roost  areas  of 
States  by  searching  under  rocks  and  logs, 
can  be  sin^lified  by  the  use  of  traps  made 

33. 

white  potato  in  half  lengthwise.  Scoop 
ile  leaving  a  cnist  about  1/3  •  1/2  inch 
lire  the  two  halves  together  again  with  tooth- 
x>e  should  be  scooped  out  of  one  end  of  the 
entrance.     (See  Diagram  4-4.) 

lould  be  placed  under  trees  or  shrubs  in  places 
in  find  some  isopods.    Leaves  and  soil  should 
martially  cover  the  potato  trap.    If  the  grotmd 
r  dry,  w^ter  should  be  poured  on  the  area 
x>tato. 

48  hours,  the  traps  generally  will  contain 
)ending  i^on  the  number  in  yoxir  location.  If 

scarce,  a  number  of  traps  should  be  placed  in 
:eas. 

:  students  in  making  the  traps  and  setting  the 
ys  before  you  proceed  with  the  rest  of  this 


re  gathered  your  catch  from  your  traps  and  have 
m  with  those  provided,  proceed  to  set  up  the 
follows : 

rour  own  pillarium  before  class  to  serve  as  a 
>r  students. 

each  student  with  the  materials  shown  in 
4-5. 

dents  your  model  pillarium. 


MATERIALS 


TEACHING  STRATEGIES 


s 


4.  Have  each  student  set  vp  a  similar  pillaritani  as 
directed  by  Diagram  4-5.    Each  should  include:  Saran 
Wrap  top,  thin  layer  of  soil  covering  the  bottcM, 
dried  leaves,  small  moistened  sponge,  and  his  ''share** 
of  the  pill  biags. 

5.  Caution  students  that  the  sponge  must  be  kept  moist 
or  the  pill  bi^gs  might  die. 


After  the  students  have  set  up  their  pill  bug  habitat, 
mention  to  them  that  they  will  be  expected  to  observe  the 
activity  of  the  pill  bugs  every  day  for  a  week*  Sane 
observable  chcuiges  in  the  leaves  should  occur  during  this 
week*    No  formal  records  will  be  kept  for  this  activity 
since  the  compost  activity  will  be  going  on  at  the  same 
time*    Simply  allow  students  to  have  fun  watching  the 
sow  bugs  each  day*    Focus  their  attention  on  only  one 
£ispect  of  their  habitat  —  the  dried  leaves*    Ask  them 
to  watch  for  any  changes  in  the  leaves*    Some  observable 
chcuiges  in  the  leaves  should  occur  dtiring  this  week. 
When  they  have  noted  the  changes  discuss  the  results  as 
follows : 


^ORK 
TIME 


WHAT  HAS  HAPPENED  TO  THE  LEAVES? 


ABOUr  ONE 
WEEK  I  ATE 


TEACHING  STRATEGIES 


ich  stiident  set  up  a  similar  pillar! urn  cis 
d  by  Diagram  4<-5.    Each  should  include:  Saran 
?,  thin  layer  of  soil  covering  the  bottom, 
eaves,  small  moistened  sponge,  and  his  "share** 
pill  bugs. 

students  that  the  sponge  must  be  kept  moist 
pill  bi2gs  might  die. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


WORK 
TIME 


tudents  have  set  up  their  pill  bug  habitat, 
them  that  they  will  be  expected  to  observe  the 
the  pill  bugs  every  day  for  a  week*  Scxne 
changes  in  the  leaves  should  occur  during  this 
Dzmal  records  will  be  kept  for  this  activity 
Dmpost  activity  will  be  going  on  at  the  same 
ly  allow  students  to  have  fun  watching  the 
ch  day.    Focus  their  attention  on  only  one 
neir  habitat  —  the  dried  leaves.    Ask  them 

any  changes  in  the  leaves.    Some  observable 
bhe  leaves  should  occur  during  this  week, 
ave  noted  the  changes  discuss  the  results  as 


ABOUT 
WEEK 


•*^"NED  TO  THE  LEAVES? 

-ERIC  


ONE 
LATER 


— respond,  "They  have  changed,"  "The  pill  bugs 
have  eaten  parts  of  the  leaves*** 


ACTIVITY  4-n 


® 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  DO  WE  CALL  ORGANISMS  THAT  BREAKDOWN  THINGS 
LIKE  THIS? 


Accept  decomposers  and  scavengers  as  the  best  answers  and 
review  these  words  if  they  do  not  state  them* 

WHAT  ARE  SOME  OTHER  DECOMPOSERS  OR  SCAVENGERS? 


If  answers  are  not  forthcoming  remind  them  of  Slides  4-13 
through  4-21  in  Activity  4-9. 

The  containers  can  be  dismantled  at  this  time  and  the  pill 
bugs  released  outside  or  you  may  have  all  the  contents 
placed  in  one  large  container  for  continuing  the  observa- 
tion.   They  may  become  another  set  of  classroom  pets  that 
can  be  kept  with  minimal  effort.    Periodically  add  small 
pieces  of  potato  to  their  container,  more  leaves,  and 
small  amovmts  of  moisture. 

Continue  recording  on  Tallysheet  4-4. 


ERIC 


TEACHING  STRATEGIES 


DO  WE  CALL  ORGANISMS  THAT  BREAKDOWN  THINGS 
THIS? 

omposers  and  scavengers  as  the  best  answers  and 
se  words  if  they  do  not  state  them. 

ARE  SOME  OTHER  DECOMPOSERS  OR  SCAVENGERS? 


are  not  forthcoming  remind  them  of  Slides  4-13 
21  in  Activity  4-9. 

ners  can  be  dismantled  at  this  time  and  the  pill 
sed  outside  or  you  may  have  all  the  contents 
one  large  container  for  continuing  the  observa- 
/  may  become  another  set  of  classroom  pets  that 
t  with  minimal  effort.    Periodically  add  small 
potato  to  their  container,  more  leaves,  and 
its  of  moisture. 

acording  on  Tallysheet  4-4. 


^ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


Students ; 


— respond,  "Decomposers,"  "Scavengers." 


— recall  previous  experiences  and  relate  slides 
viewed  earlier  and  say,  "Worms,"  "Microbes," 
"Fungi,"  "Ants,"  etc. 
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e  and  my* 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 


b.    Understanding  of  the  role  of  decomposers. 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 


CORE  B  OBiJECTIVES: 


1.  Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

2.  Indicate  how  knowledge  of  decomposers  can 
improve  mcin's  environment. 

3.  Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


MATERIALS 


TEACHING  STRATEGIES 


Activity  4-12.    Wet  And  Dry 

ThyU  aattvity  voJUUL  dmoMViatt  tlr^at  moJUtnAz  i&  QAhtvitLal 
ioK  a  good  dzcjompo^tn.  habitat.    PKoZaninoAy  dls>cuA6lon 
6houtd  be  6a6ed  upon  the.  pKeviou6  activAXy  In  \^hlch  the 
6tudent6  6qX  up  thoJji  pUZ  bug  habitat. 


:US  FOR  THIS  ACTIVITY 


Appreciate  the  cycling  relationships  of  the 
materials  and  orgemisms  in  the  environment 
through : 

b.    Understanding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

OBJECTIVES : 

Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

Indicate  how  knowledge  of  decomposers  can 
improve  man's  environment. 

Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


TEACHING  STRATEGIES 


2.    Wet  And  Dry 

y  voUUi  dmomtAatz  that  moAJ^tuJiz  ^  ^^zntLal 
ZQjompo^QA  habttat.    PKztaninaJty  ducju^^lon 
ied  upon  the,  previous  activity  in  yokich  thz 
up  thoAX  put  bug  habitat. 


■ERIC- 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  m 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-12.    WET  AND  DRY 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  znd  OjJ  thU  activjubj,  each  6tud^nt  should: 

"PKzpoAz  a  poXAl  dUh  uitctfi  ^aJUzk  papcA  iMldt* 
"6dLe,cX  moLtViial  6ampiz  ^ox  testing. 
— a6e  mectcctne  d/toppeJi  to  mol^tzn  ^iltcA  papcA. 
— ob^eAve  micAobe.  gKOiJOth  in  moi^t  dUhcA  and  not 

in  dJuj  duho^* 
"inicA  that  micAobc6  KtqiuAz  ^ome  ^pzclal  condition 

loK  gKou)th. 

-'inicA  that  tht  absence  o^  a  /ieqa6ted  cjondition 

maif  prizvznt  gnxMth  o^  Jt^omz  micAobzjb. 
—a^^oclatz  CQAtaln  iood  packaging  with  pxzvzntion 

0^  6poiJtagz* 


ACTIVITY  4-12 

@ 


MATERIALS 


4  Plastic  petri  dishes  w/covers 

(9  cm)  per  student 
4  Filter  paper  discs  (7  cm)  per 

student 

1  Medicine  dropper  per  student 
*1  Wax  crayon  per  student 
^Assorted  dry  materials  (for 
example) :    Com  flakes 
Fgg  noodles 
Oat  flakes 
Flour 
Tea 
Hay 

Becms  dried  for 

cooking 
Peas  dried  for  cooking 
^Cardboard  carton^  file  drawer,  or 
other  dark  storage  place 
35mm  Slide  projector 
Slide  4*-23 
Worksheet  4-5 
*Art  supplies  for  poster 


*Not  furnished  in  materials  kit 


ERLC 


TEACHING  STRATEGIES 


Begin  by  atsking: 

WHAT  DID  WE  PUT  INTO  THE  PILL  BUG  HABITAT? 

WHY  DO  YOU  SUPPOSE  WE  PUT  IN  THE  LEAVES? 

WHY  DID  WE  PUT  IN  THE  WET  SPONGE? 

Discuss  the  idea  thdt,  in  addition  to  a  place  to  live 
(shelter)  ,  most  organisms  require  food  and  moisture.  Ask: 

DO  WE  NEED  FOOD  AND  WATER? 

Then,  pointing  to  the  clcuss  con^st  pile,  say: 

DO  YOU  SUPPOSE  THAT  OUR  COMPOST  WOULD  DECOMPOSE 
IF  THE  PILE  WERE  COMPLETELY  DRY? 

DO  YOU  THINK  THAT  MICROSCOPIC  DECOMPOSERS 
(MICROBES)  ALSO  NEED  MOISTURE? 

Display  the  assorted  dry  materials  you  have  selected  and 
ask: 

WHAT  ARE  ALL  OF  THESE  THINGS? 

WOULD  YOU  DESCRIBE  THEM  AS  WET  OR  DRY? 

WHAT  WOULD  HAPPEN  TO  THESE  DRY  THINGS  IF 
THEY  GOT  WET? 


DOES  IT  MATTER  IP  DRY  FOOD  GETS  WET? 


AOOEPTA 
ANSWERI 

_JL 


^         TEACHING  STRATEGIES 

ANTICIPATED  STUDENT  BEHAVIORS 

students : 

sking: 

r 

)XD  WE  PUT  INTO  THE  PILL  BUG  HABITAT? 

—respond,  "Soil,"  "Leaves,"  "Wet  sponge,"  "Pill 
bugs . " 

)  you  SUPPOSE  WE  PIIT  IN  THP  T.PAVPQ? 

— respond,  "For  food,"  "To  eat." 

[D  WE  PUT  IN  THE  WET  SPONGE? 

xca^«^iiu ,    r  ui  wa  uer ,      ror  nuniXQiuy* 

i  idea  that,  in  addition  to  a  place  to  live 
most  orqemisms  reauire  food  and  moisture  Ask* 

NEED  POOD  AND  WATER? 

—respond ,  "Yes . " 

ing  to  the  clciss  con^st  pile,  say: 

f  SUPPOSE  THAT  OUR  COMPOST  WOULD  ^COMPOSE 
PILE  WERE  COMPLETELY  DRY? 

— possibly  will  have  no  idea. 

f  THINK  THAT  MICROSCOPIC  DECOMPOSERS 
BES)  ALSO  NEED  MOISTURE? 

—respond,  "Yes,"  "Maybe,"  "Don't  know." 

assorted  dry  materials  you  have  selected  and 

RE  ALL  OF  THESE  THINGS? 

— respond ,  "Food . " 

YOU  DESCRIBE  THEM  AS  WET  OR  DRY? 

— respond ,  "Dry . " 

OULD  HAPPEN  TO  THESE  DRY  THINGS  IF 
OT  WET? 

— should  make  veurious  guesses. 

T  MATTER  IF  DRY  POOD  GETS  WET? 

— should  relay  experiences  and  guesses.* 

ANSWERS 


-EMC 


MATERIALS 


Slide  4-23 
Worksheet  4-b 


TEACHING  STRATEGIES 


TODAY  WE  ARE  GOING  TO  SEE  IP  IT  MAKES  ANY 
DIFFERENCE  OR  NOT. 

Distribute  materials  and  worksheets.  Each  student  should 
select  t'^o  materials  to  be  tested. 


SELECTION 


WHAT  ARE  ALL  THE  THINGS  YOU  HAVE  SELECTED? 

WOULD  YOU  DESCRIBE  THEM  AS  WET  OR  DRY? 

A  disk  of  filter  paper  should  be  placed  in  the  bottom  of 
each  petri  dish.    The  dishes  should  be  arranged  on  the  work 
space  in  pairs.    Place  a  sample  of  different  materials 
(three  or  four  flakes,  three  or  four  beans,  1/8  teaspoon 
of  tea,  etc.)  in  each  of  the  pairs  of  dishes.    The  filter 
paper  in  one  dish  of  each  of  the  pairs  should  be  moistened 
with  a  full  medicine  dropper  of  water.    The  paper  in  the 
matching  dish  should  remain  dry.    Replace  the  covers  on  all 
dishes  and  label  "wet"  or  "dry,"  the  name  of  the  material, 
the  students*  initials  and  date. 


TI 


WORK 
TIME 


Then  ask: 


TEACHING  STRATEGIES 


WE  ARE  GOING  TO  SEE  IP  IT  MAKES  ANY 
ENCE  OR  NOT. 

naterials  and  worksheets.  Each  student  should 
naterials  to  be  tested. 


SELECTI  0^ 


ALL  THE  THINGS  YOU  HAVE  SELECTED? 

OU  DESCRIBE  THEM  AS  WET  OR  DRY? 

Iter  paper  should  be  placed  in  the  bottcan  of 
lish.    The  dishes  should  be  arranged  on  the  work 
rs.    Place  a  sanqple  of  different  materials 
>ur  flakes,  three  or  four  beans,  1/8  teaspoon 
)  in  each  of  the  pairs  of  dishes.    The  filter 
I  dish  of  each  of  the  pairs  should  be  moistened 
medicine  dropper  of  water.    The  paper  in  the 
;h  should  remain  dry.    Replace  the  covers  on  all 
abel  "wet"  or  "dry,"  the  name  of  the  material, 
initials  and  date. 


ANTICIPATED  STUDENT  BEHAVIORS 


students j 


ACTIVITY  4-12 

® 


TIME 


-select  materials  that  interest  them.  (Duplication 
of  tests  is  perfectly  acceptable  as  long  as  a  wide 
variety  of  materials  is  tested  by  the  class.) 

-respond,  "Pood." 

-respond,  "Dry." 


— set  up  experimental  dishes. 


WORK 
TIME 


UERiC 


ACTIVITY  4-12 

® 


MATERIALS 


TEACHING  STRATEGIES 


WHY  DID  WE  SET  UP  TWO  DISHES  FOR  EACH  MATERIAL? 


If  students  do  not  see  the  reason  for  the  control,  probe 
vintil  it  is  clear  that  you  must  have  something  to  con^are 
the  wet  one  to  and  that  each  day  their  d3servations  should 
be  a  comparison  between  the  two  dishes.    Help  students 
each  day  to  realize  how  vaduable  the  control  dish  is  and 
also  help  them  verbalize  and  write  the  differences  on  their 
worksheets . 

The  assembled  dishes  should  be  placed  in  a  dark,  dry 
storage  place  for  several  days.    Make  a  paste  for  this 
experiment  and  display  it  near  where  the  dishes  are  being 
stored.    Be  creative  in  the  poster  and  include  the  question 
being  answered  in  the  experiment.    By  placing  this  eicperi- 
raent  in  a  specific  place  you  will  help  students  keep  the 
simultaneous  experiments  separated  in  their  own  mind.  Use 
the  poster  to  focus  attention  on  the  eacperiment  each  time 
students  record  their  observations •    The  absolute  duration 
of  this  activity  is  not  critical.    The  activity  may  be 
terminated  as  soon  as  fungus  growth  develops*    It  may  be 
extended  slightly  for  your  planning  convenience. 


Use  magnifiers  to  aid  in  observations! 

Ask  students  to  read  over  what  they  have  recorded.  Then 
ask  them  to  write  near  the  top  of  the  worksheet  what 
question  this  experiment  was  trying  to  answer  (why  they 
were  doing  the  experiment) .    At  the  bottom  of  the  worksheet 
ask  them  to  write  what  they  found  out.    Help  those  who  need 
it  to  put  their  ideas  in  writing. 


TEACHING  STRATEGIES 


)  WE  SET  UP  TWO  DISHES  FOR  EACH  MMERIAL? 


do  not  see  the  reason  for  the  control,  probe 
clear  that  you  must  have  something  to  compare 
to  and  that  each  day  their  observations  should 
son  between  the  two  dishes.    Help  students 
realize  how  valuable  the  control  dish  is  and 
em  verbalize  and  write  the  differences  on  their 


d  dishes  should  be  placed  in  a  dark,  dry 

for  several  days.    Make  a  paste  for  this 
nd  display  it  near  vAiere  the  dishes  are  being 
creative  in  the  poster  and  include  the  question 
3d  in  the  experiment.    By  placing  this  experi- 
icific  place  you  will  help  students  keep  the 
experiments  separated  in  their  own  mind.  Use 
I  focus  attention  on  the  experiment  each  time 
Drd  their  observations.    The  absolute  duration 
^ity  is  not  critical.    The  activity  may  be 

soon  as  fungus  growth  develops.    It  may  be 
jhtly  for  your  planning  convenience. 


i:s  to  add  in  observations! 

to  read  over  what  they  have  recorded.  Then 
tfrite  near  the  top  of  the  worksheet  what 

ejqperiment  was  trying  to  answer  (why  they 
le  experiment)  •    At  the  bott<Mn  of  the  worksheet 
?rite  what  they  found  out.    Help  those  who  need 
iir  ideas  in  writing. 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 

— should  relate  the  idea  of  a  control,  i.e.,  to 
have  sc»nething  to  compare  with  later  to  see  if 
anything  would  have  happened  without  the  water. 
Since  the  only  thing  that  was  different  was  tlie 
addition  of  water  we  will  be  able  to  know  that  it 
caused  the  change. 


—place  their  assembled  dishes  in  the  storage  place, 
Make  daily  observations. 


TEACHING  STRATEGIES 


When  the  cdsservations  have  been  made  and  the  worksheets 
completed,  use  the  following  questions  as  a  basis  for  dis- 
cussing the  results: 

LOOK  AT  YOUR  WORKSHEETS.     WHAT  HAPPENED  TO  OUR 
DRIED  FOOD  WHEN  WE  MADE  IT  WET? 


DID  IT  DECOMPOSE? 

WHAT  CAUSED  THE  FOOD  TO  GET  MDLDY  AND  DECC^OSE? 

If  students  do  not  answer  this,  ask: 

WHY  DIDN'T  THE  DRY  FOOD  GET  MOLDY  AND 
DECOMPOSE? 

Remind  students  that  the  only  difference  between 
the  dishes  was  that  one  had  water  and  the 
other  didn't  and  therefore,  wetness  is  a 
condition  necessary  for  the  mold  to  grow. 

WHAT  DO  YOU  SUPPOSE  NEEDS  THE  WATER? 

WHAT  ELSE  DID  WE  LOOK  AT  RECENTLY  THAT  NEEDED 
WATER? 

DO  DEAD  THINGS  NEED  WATER? 

ARE  MOLDS  ALIVE? 

Accept  any  level  of  interest  in  this  question  and  any 
answer* 

Then  ask: 

HOW  ARE  THESE  fX)ODS  USUALLY  STORED? 


TEACHING  STRATEGIES 


rvations  have  been  made  and  the  worksheets 
e  the  following  questions  as  a  basis  for  dis- 
psults ; 

YOUR  WORKSHEETS.     WHAT  HAPPENED  TO  OUR 
OD  WHEN  WE  MADE  IT  WET? 


ECOMP06E? 

SED  THE  FOOD  TO  GET  MOLDY  AND  DECOMPOSE? 

students  do  not  answer  this,  ask: 

Dim^T  THE  DRY  FOOD  GET  MOLDY  AND 
DMPOSE? 

ind  students  that  the  only  difference  between 
dishes  was  that  one  had  water  and  the 
r  didn't  and  therefore,  wetness  is  a 

iition  necessary  for  the  mold  to  grow, 

^OU  SUPPOSE  NEEDS  THE  WATER? 

5  DID  WE  LOOK  AT  RECENTLY  THAT  NEEDED 

THINGS  NEED  WATER? 
3  ALIVE? 

^el  of  interest  in  this  questicxi  and  any 


fiESE  iXX)DS  USUALLY  STORED? 


■ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-12 

® 


students: 


— complete  worksheets. 


-examine  their  results  and  state,  "They  molded/ 
"They  got  gushy,"  "They  got  soggy." 


-respond,  "Yes." 
-respond,  "The  water." 


—respond,  "No  water,"  "Not  wet." 


— respond,  "The  molds." 

— recall,  "Sow  bugs." 
— probably  say,  "No." 

— probably  will  say,  "Yes,"  or  be  perplexed. 


— respond,  *7n  dry  places/ 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  KIND  OF  PACKAGES  DO  THEY  USUALLY  COME  IN? 


Continue  recording  the  appropriate  information  on 
Tallysheet  4-4. 


TEACHING  STRATEGIES 


:IND  OF  PACKAGES  DO  THEY  USUALLY  COME  IN? 


cording  the  appropriate  information  on 
4-4. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 

— respond  with  appropriate  answers  that  relate 
dryness  and  air  tightness. 
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V  Me  and  my 
iSEnvironment 


OBJECnVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 


!•    Af^reciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

b.    Understanding  of  the  role  of  decomposers. 

d.    Recognition  of  examples  of  mem's  impact 
upon  the  environment. 

CORE  B  OBJECTIVES: 

1.  Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

2.  Indicate  how  knowledge  of  deccnnposers  can 
improve  man's  environment. 

3.  Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


Activity  4-13.    Cool  And  Warm 

In  tki^  activity  6tudznt6  mJUi  again  a^6ociatt  micAoboM 
wWi  tht  ^poilagt      iood.    Jhty  t^UU  KtaJUzz  tho,  nzzd  to 
KtiKlQQAotz  ceAtain  ioocU  to  p/izvznt  theAJi  ^poUago,,  Jhz 
magnitude  o^  tkz  ^e^ult&  u)UU  vanjj  dtptndinQ  on  uihat  iood6 
thz  6tadznt6  bhlng  in.    Capltatizt  on  tht  vanJittjij  oi 
^UatU  to  iZZa&tAotz  that  KziKigoAotion  i6  moKZ  cAitical 
mXh  4ome  iood6  than  i/olth  otheM, 


MATERIALS 


TEACHING  STRATEGIES 


FOR  THIS  ACTIVITY 


)ALS: 


Ai^reciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

Understanding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

OBJECTIVES: 

Know  the  habitat  requirements  of  microbes 
cmd  other  decomposers* 

Indicate  how  knowledge  of  decOTiposers  can 
improve  man's  environment. 

Conclude  that  microbes  contribute  to  mctn's 
well-being  as  well  as  pose  problems  for  man. 


TEACHING  STRATEGIES 


3,    Cool  And  Warm 

vity  6tudzyUA  t^ltt  again  a66oclatz  mtcAafae6 
Uagz  OjJ  ^ood.    Thzy  t^llt  Kzalizz  thz  nzzd  to 
CQAtaLn  jjoocfa  to  p^zvznt  theAA  ^poilagz^  Thz 
tkz  ^z^utU  mZi  v<yuf  dzpzndtng  on  (jokat  iood6 
b/Ung  in.    Capitatizz  on  thz  va/Uzty  o^ 
ttMt/uitz  that  njziKigznation  l6  moKz  cAlticat 
0(i4  than  mXh  othzu . 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-13.     COOL  AND  WARM 


ANTICIPATED  STUDCNT  BEHAVIORS 


At  thz  znd  o^  thU  activity,  zach  ^tudznt  should: 

"havz  bought  a  ^amplz  o^  ^ood  ^njom  horn, 
"havz  Idzntiilzd  thz  ioodj^taH  bnjought  inom  homz 

and  ^tatzd  >tea6on  ^o^  ^z^/UgoAotion. 
"havz  divldzd  thz  ^mptz  in  hat^,  placzd  both 

pontion^  in  cjontainzu,  p^opzAJty  tabeXzd  both 

^amptz6,  and  placzd  onz  /'n  thz  KzinigznjaJto^  a^d 

onz  in  thz  cZoj^^noom. 
-'havz  ob^zAvzd  both  boiJOJU  ioK  a  w/eefe  and  n.zcoK.dzd 

ob^QAvation6  on  WoKk^hzzt  4-6. 
--havz  givzn  a  Kzpont  to  thz  cXMh  dXj^c\xhiiing  thz 

^z^uU6  0^  thz  ZKpvUmzjnt. 
"havz  in^eAAzd  that  i^poilagz  i6  dzcompo^ition  and  i& 

cjau6zd  by  micAjobz^, 
--havz  concZudzd  that  nzinigoMtion  HzdwczJ^  dztom- 

position  ai'id  thzAzioKz,  ^poilagz. 


MATERIALS 


ACTIVITY  4-13 

® 


*lce  chest  or  refrigerator 

*2  Baby  food  jars  or  miUc  cartons 

per  studentr* 
*Saran  Wrap 

*Food  samples  usually  refrigerated 
*35iiin  Slide  projector 

Slide  4-24 

Worksheet  4-6 
*Art  supplies  for  poster 


TEACHING  STRATEGIES 


Begin  by  reviewing  what  was  learned  in  Activity  4-12  about 
how  decomposition  aiay  be  prevented  in  some  foods  by  storing 
them  in  a  drying  condition. 

Then  ask: 

CAN  ALL  POODS  BE  STORED  DRY? 

WHICH  ONES  CAN  NOT  BE  STORED  DRY? 


Assign  the  students  to  bring  from  home  a  small  sample  of 
food  which  is  kept  in  the  refrigerator.    (It  is  advisable 
to  have  a  few  foodstuffs  on  hand  which  are  normally 
refrigerated  for  students  who  forget  to  bring  samples  from 
heme.) 


The  next  day  ask  each  student  to  identify  this  foodstuff 
and  explain  why  he  thinks  it  is  kept  in  the  refrigerator. 


After  all  students  have  shown  their  food,  ask: 


WHAT  WOULD  HAPPEN  IF  YOU  DID  NOT  KEEP  IT  IN 
THE  REFRIGERATOR? 


*Not  furnished  in  materials  kit 


LET'S  SEE  WHAT  HAPPENS  IF  WE  LEAVE  PART  OF  YOUR 
POOD  OUT  OP  THE  REFRIGERATOR. 

Have  students  divide  their  food  in  half  in  whatever  way 
is  appropriate  for  the  food  they  have  brought  ♦ 

Put  each  half  into  a  jar  or  milk  carton  and  label  with  the 
student's  name  and  either  "refrigerator"  or  "room,"  Have 
the  students  cover  the  containers  with  Saran  Wrap  and  place 
one  container  in  the  refrigerator  or  cooler  and  the  other 
in  the  room  in  a  warm,  dark  place. 


TEACHING  STRATEGIES 


Reviewing  what  was  learned  in  Activity  4-12  about 
bsition  may  be  prevented  in  scnne  foods  by  storing 
drying  condition* 


liL  FOODS  BE  STORED  DRY? 

ONES  CAN  NOT  BE  STORED  DRY? 

students  to  bring  from  home  a  small  sample  of 
is  kept  in  the  refrigerator.     (It  is  advisable 
few  foodstuffs  on  hcmd  which  are  normally 
ed  for  students  who  forget  to  bring  sauries  from 


ay  ask  each  student  to  identify  this  foodstuff 
n  why  he  thinks  it  is  kept  in  the  refrigerator. 


students  have  shown  their  food,  ask: 

Would  happen  if  you  did  not  keep  it  in 
efrigerator? 

SEE  WHAT  HAPPENS  IF  WE  LEAVE  PART  OF  YOUR 
OUT  OF  THE  REFRIGERATOR. 

nts  divide  their  food  in  half  in  whatever  way 
iate  for  the  food  they  have  brought. 

alf  into  a  jar  or  milk  carton  and  label  with  the 
name  and  either  "refrigerator"  or  "room."  Have 
:s  cover  the  containers  with  Saran  Wrap  and  place 
ler  in  the  refrigerator  or  cooler  an.l  the  other 
n  in  a  warm,  dark  place. 

LERLC  


ANTICIPATED  STUDENT  BEHAVIORS 


Sttidents: 


-respond,  "No." 

-respond,  "Milk,"  "Coke,"  "Catsi^),"  etc. 


-identify  foodstuff  and  state  reasons  for  keeping 
it  in  refrigerator:    "Keep  it  cold,"  "Keep  it 
from  rotting,"  "Don't  know." 


--respond,  "I  don't  know,"  "Melt,"  "Rot." 


MATERIALS 


Slide  4-24 
Worksheet  4-6 


f0f 


ERIC 


TEACHING  STRATEGIES 


Again  make  a  poster  ho  display  where  you  are  keeping  this 
experiment  stored.    Do  not  keep  it  in  the  same  place  as  the 
compost  or  the  "wet-dry"  foods.    Separate  these  experiments 
physically  in  the  room  so  students  do  not  get  them  con- 
fused.   Make  yotir  reference  poster  creative  and  related  to 
"cold-wemn"  conditions.    Make  it  distinctive  enough  so  it 
doesn't  look  at  all  like  the  "wet-dry"  poster. 

Have  the  students  c^serve  both  containers  each  day  for  the 
next  week  to  notice  differences.    Many  interesting  changes 
should  take  place,  depending  on  the  variety  of  beautiful 
molds.    In  addition,  smells  will  develop  that  are  not  so 
beautiful.    Chcuiges  in  texture  and  color  will  acccmtpany 
the  other  changes.    Try  to  make  students  aware  of  these 
changes  through  yotir  questioning  as  they  work  in  the  lab 
by  asking  questions  like  those  outlined  in  the  strategy  of 
Activity  4-12.    Have  the  students  record  their  observations 
each  day  on  Worksheet  4-6*    Encourage  them  to  keep  good 
records  of  the  kinds  of  changes  mentioned  above.  Assist 
them  in  their  verbalization  and  writing  of  the  results  on 
their  worksheets.    The  food  at  room  temperature  should 
spoil,  mold,  and  change  much  more  quickly  than  the  refrig 
erated  ones. 


RECORD 
2  TO 


When  the  results  are  dDViously  different  (2  to  5  days)  , 
have  each  student  use  his  worksheet  for  notes  and  give  a 
report  to  the  class  on  the  results  of  his  experiment. 
Have  each  student  explain  the  difference  between  refrig- 
eration and  nonrefrigeration  of  his  food  and,  in  as  much 
detail  as  he  can,  how  his  food  changed. 

Try  to  capitalize  on  each  student  report,  not  by  repeat- 
ing anything  the  student  sadd,  but  by  emphasizing  the 
value  of  refrigeration  on  that  particular  food. 


HESU 
DA 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


a  poster  to  display  where  you  eure  keeping  this 
stored.    Do  not  keep  it  in  the  saine  place  as  the 


in  the  room  so  students  do  not  get  them  con«> 
e  your  reference  poster  creative  and  related  to 
conditions #    Make  it  distinctive  enough  so  it 
t  at  all  like  the  ••wet-dry"  poster. 

udents  observe  both  containers  each  day  for  the 
0  notice  differences.    Many  interesting  changes 

place,  depending  on  the  veuriety  of  beautiful 
addition,  smells  will  develop  that  are  not  so 

Changes  in  texture  and  color  will  acc^any 
langes.    Try  to  make  students  aware  of  these 
3ugh  :^jur  questioning  cis  they  work  in  the  lab 
lestions  like  those  outlined  in  the  strategy  of 
12*    Have  the  students  record  their  dDservations 

Worksheet  4-6.    Encourage  them  to  keep  good 
±e  kinds  of  changes  mentioned  above.  Assist 
ir  verbalization  and  writing  of  the  results  on 
leets.    The  food  at  room  ten^erature  should 
,  and  change  much  more  quickly  than  the  refrig- 


sultF  are  obviously  different  (2  to  5  days) , 
:udent  use  his  worksheet  for  notes  and  give  a 
le  class  on  the  results  of  his  experiment* 
:udent  explain  the  difference  between  refrig- 
nonrefrigeration  of  his  food  and,  in  as  much 
I  can,  how  his  food  changed, 

:alize  on  each  student  report,  not  by  repeat- 
f  the  student  said,  but  by  emphasizing  the 
rigeration  on  that  particular  food. 


RECORC  lESULTS 
2  TO  J  DAYS 


TEACHING  STRATEGIES 


After  all  stxident  reports  have  been  given,  ask  a  few 
unifying  questions  sucdi  as: 

WHAT  HAPPENS  TO  MOST  POODS  IF  WE  TAKE  THEM  OUT  OF 
THE  REFRIGERATOR  AND  LEAVE  THEN  OUT? 


WHAT  CAUSES  THEM  TO  SPOIL? 


SHOULD  WE  EAT  SPOII£D  FOOD? 
WHY  NOT? 

WHY  KEEP  FOODS  IN  THE  REFRIGERATOR? 


WHY  DO  YOU  THINK  THAT  REFRIGERATION  KEEPS  FOOD  FROM 
SPOILING? 

End  this  activity  by  asking: 

LET'S  SEE  HOW  MANY  FOODS  WE  CAN  LIST  THAT  SHOULD 
BE  KEPT  IN  THE  REFRIGERATOR. 

When  in  doubt  about  a  particular  food,  advise  students 
that  it  usually  will  not  hurt  to  put  the  food  in  the 
refrigerator  so  put  it  in. 

Cmtinue  recording  the  time  and  confusim  information 
requested  on  Tallysheet  4-4. 


TEACHING  STRATEGIES 


student  reports  have  been  given,  ask  a  few 
[uestions  sudi  as: 

(happens  to  most  poods  if  we  take  them  out  of 

EFREGERATOR  AND  LEAVE  THEM  OUT? 


CAUSES  THEM  TO  SPOIL? 
0  WE  EAT  SPOII£D  FOOD? 

or? 

SEP  FOODS  IN  THE  REFRlGEKATOR? 


D  YOU  THINK  THAT  REFRIGERATION  KEEPS  FOOD  FROM 
[NG? 

3tivity  by  cusking: 

SEE  HCW  MANY  FOODS  WE  CAN  LIST  THAT  SHOULD 
?T  IN  THE  REFRIGERATOR. 

abt  about  a  peu±icular  food,  advise  students 
lally  will  not  hurt  to  put  the  food  in  the 
)r  so  put  it  in^ 

cording  the  time  and  confusion  information 
)n  Tallysheet  4-4. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— should  con^jare  the  results  of  individual  student 
reports  and  generalize  by  saying,  "Many  foods 
spoil,  rot,  or  get  overripe.*' 

— recall  peist  work  and  answer,  •'Microbes, 
''Decomposers, '*  **Molds." 

--respond ,  "No . " 

— respond,  "It  would  make  you  sick,"  "It  smells." 

— infer  that  refrigeration  reduces  spoilage  and 
danger  of  illness. 

— infer  that  it  is  too  cold  for  micrc^es  to  grow. 


— respond  with  merny  foods. 
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BSCS  Evaliiation: 


EMH  Feedback  Form  Ic 
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e  and  my* 
Environment 


MATERIALS 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

b.    Understftnding  of  the  role  of  decomposers. 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

2.  Ccxnprehend  the  role  of  mcui  as  an  ,dgral 
part  of  nature,  not  apart  from  nature. 

CORE  B  OBJECTIVLS: 

1.    Knew  the  habitat  requirements  of  microbes 
and  uther  cccomposo.rs. 

2*    Indicate  how  knowledge  of  decomposers  Cw^. 
improve  mcui's  environment. 

3.  Conclude  that  microbes  contribute  to  mcui's 
well-b<.ing  as  well  as  pose  problems  for  man. 


TEACI.!NG  STRATEGIES 


Accivity  4-' 14.    The  Hajaiburger  Lab 

In  tkU  activity  6tudznt6  mtZ  aompoAe.  ^pollagz  in  two 
kmbuAgoJi  ^mpteA  tt^t  at  hjoom  tmpeMtuAe.  ^oK  tkKzz  day^i. 
One.  sample.  i&  ttit  anaooked  and  tkt  otkoJi  aj^  bo^tted  ^OK 
ii{it(Lm  mcwate6.    Stude.nt6  mJU  aoncZade  that  botlLng 
lood  aidi>  tn  AedacLng  contminatlon  and  Spoilage. 


()CUS  FOR  THIS  ACTIVITY 


DALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

b.    Understanding  of  the  role  of  decomposers. 

d.    Recognition  of  examples  of  man's  intact 
upon  the  environment. 

Ccxnprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

OBiJECTIVES: 

'jiCM  the  habitat  requirements  of  microbes 
I    and  other  decomposers. 

Indicate  how  knowledge  of  decomposers  can 
improve  mem's  environment. 

Conclude  that  microbes  contribute  to  meui's 
well-being  as  wel'  as  pose  problems  for  roan. 


TEACHING  STRATEGIES 


4.    The  Hamburger  Lab 

vity  6tudQ,yits>  'A)llt  compoAo.  spoilage.  In  t^o 
mpte^  te.^t  at  noom  tmpoJiJotixKo.  {^oh,  thKo^o.  days , 
4  lQ.it  uncooked  and  the.  othoA  aj^  boiled  ion, 
tas.   Students  t^UZt  aonclude  that  boiling 
/itdacLng  cjontaminatlon  and  spoilage. 


® 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCL  :NG 
OF  MATERIALS  IN 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRDNI^NT 


BSCS 


ACTIVITY  4-14.      THE  HAMBURGER  LAB 


ANTICIPATED  5TUDENT  BEHAVIORS 


the  end  oi  tkU  activity,  eac/i  student  shoald'- 

--have  phcptnly  set  up  the  cooked  voMas  uncooked 

hambuA.geA  expexbnejnt. 
—nave  obsoAved  changes  In  hambuAgeA  associated  i/olth 

cooking.  , 
—have  seconded  obseAvattoyUt  at  the  beginning  oi 

the  experiment, 
"have  obseAved  expeAlment  ion.  thnze  days  and 

neconded  observations  on  day  thnee. 
""have  duQAlhed  changers  u)kldi  occuAAed  In  the 

hambuAgoA  oveA  ti  *iee  days . 


ACTIVITY  4-14 

® 


MATERIALS 


ERIC 


Hot  plate 
Teaspoon  measure 
*2  Teaspoons  fresh  ground  beef 
per  student 

2  Pieces  of  cotton  per  student 
♦Masking  tape  for  labeling 
♦water  (supply  of) 

2  Test  tubes  per  student,  Pyrex 
(15  X  150  mn) 

Test  tu..e  holder 

Worksheet  4*- 7 

Beaker  for  boiling  water,  1000  ml 
Test  tube  brush 
*35nin  Slide  projector 
Slide  4-25 


*Not  furnished  in  materials  kit 


TEACHING  STRATEGIES 


Begin  by  saying: 

WHICH  DO  YOU  THINK  WOULD  DECOMPOSE  FASTER  ~ 
COOKED  POOD  OR  T.INCOOKED  POOD? 

LET'S  FIND  OUT!     EACH  OF  YOU  WILL  NJED  THE 
FOLLOWING  THINGS  FROM  THE  SUPPLY  TABLE: 
(As  you  tell  the  students,  write  these 
items  on  the  chalkboard.) 

2  TEASPOONS  OF  GROUND  BEEF 
2  TEST  TUBES 

2  PIECES  OF  COTTON  FOR  PLUGS  ON  TEST  TUBES 
MASKING  TAPE  —  TWO  STRIPS  PER  STUDENT  FOR 

MARKING  TEST  TUBES 
BEAKER  OF  WATER 

Instruct  the  students  to  get  sipplies  and  return  to  desks 


After  the  students  have  c^tained  their  supplies,  say: 

SHAPE  EACH  PIECE  OF  HAMBURGER  SO  THAT  IT  WILL 
FIT  INTO  THE  TEST  TUBE.    PUT  ONE  PIECE  INTO  EACH 
TEST  TUBE  AND  FILL  EACH  HALF  FULL  OF  WATER,  BE 
SURE  THE  HAMBURGER  IS  '  MDER  THE  WATER. 


TEACHING  STRATEGIES 


saying: 

DO  YOU  THINK  WOULD  DECOMPOSE  FASTER  — 
3D  FOOD  OR  UNCOOKED  FOOD? 

3  FIND  OUT!     EACH  OF  YOU  WILL  NEED  THE 
3WING  THINGS  FROM  THE  SUPPLY  TABLE: 
/ou  tell  the  stiidents,  write  these 
on  the  chalkboard.) 

SPOONS  OF  GROUND  BEEF 
IT  TUBES 

2CES  OF  COTTON  FOR  PLUGS  ON  TEST  TUBES 
[NG  TAPE  —  TWO  STRIPS  PER  STUDENT  FOR 
RKING  TEST  TUBES 
2R  OF  WATER 

the  stiadents  to  get  supplies  and  return  to  desks. 


ANTICIPATED  STUDENT  BEHAVIORS 


At  th^  end  0(J  ituu  acM^vity,  aach  Uudent  should: 

--/lave  in^QAA^J  that  changes  voojit  cau^zd  by 

"have.  tn^eAAtd  that  boiling      ^ood  kilt^  mioiobu 
and  tfeuA  ^^duceM  ^pollajgz. 

students : 


— respond  with  their  guesses. 


students  have  obtained  their  supplies,  say: 

EACH  PIECE  OF  HAMBURGER  SO  THAT  IT  WILL 
:NT0  THE  TEST  TUBE.    PUT  ONE  PIECE  IIJTO  EACH 
TUBE  AND  FILL  EACH  HALF  FULL  OF  WATER.  BE 
THE  HAMBURGER  IS  UNDER  THE  WATER. 


UERLC 


^ORK 
TIME 


— shape  and  place- haonbxarger  and  water  in  test  tubes. 


MATERIALS 


TEACHING  STRATEGIES 


s 


^ORK 

:time 


NOW  PUT  A  PIECE  OF  COTTON  IN  THE  TOP  OF  EACH  TUBE. 

WHAT  SHOULD  WE  DO  WITH  THESE  TWO  TEST  TUBES? 

If  Students  do  not  get  this  experimental 
design,  ask: 

WHAT  DID  WE  SAY  WE  WANTED  TO  FIND  CUT? 


SO  WHAT  SHOULD  WE  DO? 

If  stiidents  still  have  trouble,  explain  the 
procedure  comparing  it  to  the  wet-dry 
experiment.    Eir^hasize  the  need  for  control! 

TAKE  A  PIECE  OF  MASKING  TAPE  AND  LABEL  ONE  OF  THE 
TEST  TUBES  WITH  YOUR  NAME,  #1,  AND  "UNCOOKED*"  LABEL 
THE  OTHER  TEST  TUBE  WITH  YOUR  MME,  #2,  iAND  "COOKED." 
PLACE  THE  TAPE  AROUND  THE  TUBE  ABOVE  THE  WATER  LEVEL. 


Then  ask  I 


WHY  DO  WE  HAVE  TWO  TEST  TUBES? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-14 

® 


WORK 
TIME 


PUT  A  PIECE  OF  COTTON  IN  THE  TOP  OF  EACH  TUBE. 

SHOULD  WE  DO  WITH  THESE  TWO  TEST  TUBES? 

If  Students  do  not  get  this  experimental 
design,  ask: 

WHAT  DID  WE  SAY  WE  WANTED  TO  FIND  OUT? 
SO  WHAT  SHOULD  WE  DO? 

If  students  still  have  trouble,  eaqplain  the 
procedure  comparing  it  to  the  wet-dry 
experiment.    En^hasize  the  need  for  control! 

A  PIECE  OF  MASKING  TAPE  AND  LABEL  ONE  OF  THE 
TUBES  WITH  YOUR  NAME,  #1,  AND  "UNCOOKED."  LABEL 
TOER  TEST  TUBE  WITH  YOUR  NAME,  #2,  AND  "COOKED." 
THE  TAPE  AROUND  THE  TUBE  ABOVE  THE  WATER  LEVEL. 


-stopper  tube  with  cotton. 

-respond,  "Cook  on^  and  not  the  other." 


— respond,  "Which  would  deconf>ose  faster,  cooked  or 
uncooked. " 

— respond,  "Cook  one  and  not  the  other." 


—label  test  tubes. 


^ORK 
TIME 


0  WE  HAVE  TWO  TEST  TUBES? 


■ERIC- 


— will,  we  hope,  have  the  idea  of  control  and  respond, 
"Control,"  "A  tube  to  compare  with." 


ACTIVITY  4-14 

® 


MATERIALS 


Slide  4*25 
Worksheet  4*7 


ERLC 


TEACHING  STRATEGIES 


BRING  THE  "COOKED  HAMBURGER"  TEST  TUBE  TO  THE 
SUPPLY  TABLE  AND  PUT  IT  IN  THE  BOILING  WATER. 
BOIL  IT  FOR  15  MINUTES.    WATCH  IT  WHILE  IT*S 
COOKING  TO  SEE  WHAT  HAPPENS. 


To  The  Teacher. 

All  sixteen  ttibes  can  be  boiled  at  one  time  in  a  beaker  of 
water  on  your  hot  plate. 


OBSERVA  'li  )N 


After  15  minutes,  have  the  students  remove  their  test  tubes 
from  the  water  with  test  tube  holders  and  put  them  with  the 
"uncooked  hainburger"  test  tubes.    Have  students  use  a 
250  ml  beaker  as  a  "holder"  for  their  test  tubes  while 
working  with  them  and  during  storage. 

Distribute  Worksheet  4-7  and  say: 

WE  ARE  GOING  TO  LET  THESE  TWO  TEST  TUBES  Sllf  FOR 
THREE  DAYS  TO  SEE  WHAT  HAPPENS.     IN  ORDER  TO 
COMPARE  THl    ,  WE  NEED  TO  WRITE  DOWN  WHAT  WE! SEE 
TOTAY. 

* 

TAKE  YOUR  "UNCOOKED"  TEST  TUBE  FROM  THE  BEAKER 
AND  OBSERVE  -T  CAREFULLY.     MAKE  A  DRAWING  ON  YOUR 
WORKSHEET  OF  WHAT  YOU  SEE  AND  TRITE  A  BRIEF 
DESCRIPTIC^  BELOW  IT* 


ALLOW  PLENT1 
HEL?  STUDENTS  WITH  VEl 


TEACHING  STRATEGIES 


THE  "COOKED  HAMBUJRGER"  TEST  TUBE  TO  THE 
.Y  TABLE  AND  PUT  IT  IN  THE  BOILING  WATER* 
IT  FOR  15  MINUTES.    WATCH  IT  WHILE  IT'S 
biG  TO  SEE  WHAT  HAPPENS. 


Cher. 


tubes  can  be  boiled  at  one  time  in  a  beaker  of 
our  hot  plate. 


OBSERVA'! 


inutes,  have  the  students  remove  their  test  tiibes 
ater  with  test  tube  holders  and  put  them  with  the 
hamburger"  test  tiibes.    Have  students  use  a 
^er  as  a  "holder"  for  their  test  tubes  yAiile  ' 
th  them  end  during  storage. 

Worksheet  4^7  and  say: 

:  GOING  TO  LET  THESE  TWO  TEST  TUBES  SIT  FOR 
DAYS  TO  SEE  WHAT  HAPPENS.    IN  ORDER  TO 
RE  THEM,  WE  NEED  TO  WRITE  DOWN  WHAT  WE  SEE 


(CA3n  "UNCOOKED"  TEST  TUBE  FROM  THE  BEAKER 
)SERVE  IT  CAREFULLY.    MAKE  A  DRAWING  ON  YOUR 
ffiET  OF  WHAT  YOU  SEE  AND  WRITE  A  BRIEF 
[PTION  BELOW  IT. 


lOK  TIME 


ALLOW  PLENT' 
HELP  STUDENTS  WITH 


VEl  Bi  I.I2ATI0N 


ANTICIPATED  STUDENT  BEHAVIORS 


students; 


--cook  hamburger  and  observe  changes  while  the  meat 
is  cooking. 


— <Aserve  test  tube  #1  and  describe  how  it  looks  by 
writing  and/oi  drawing  it. 


WORK  TIME 

AND  WRITING 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


NOW  TAKE  THE  TEST  TUBE  WITH  THE  CCX)KED  HAMBURGER, 
#2,  AND  OBSERVE  IT  CAREFULLY.     CW  THE  BOTTOK  OP 
YOUR  WORKSHEET,  AGAIN  MAKE  A  DRAWING  OF  WHAT  YOU 
SEE  AND  WRITE  A  BRIEF  DESCRIPTIC»J .  * 


ALLOW  PLENTY 
HELP  STUDENTS  WITH 


VEH  LlZPi 


When  students  have  ccmpleted  this  part  of  the  worksheet 
have  them  think  about  what  they  believe  will  happen  in 
this  eaqperiment.    Have  each  student  write  down  his  pre- 
diction for  the  cooked  and  uncooked  hamburger  in  the 
space  provided  in  the  left  margin  of  the  worksheet. 

Have  students  now  store  their  test  tubes  in  the  appropriate 
place  you  have  selected  as  "Hainbtirger  Corner."    Again  have 
students  help  you  make  a  poster  depicting  the  ej^riment. 

Students  will  not  make  further  written  observations  on  this 
experiment  until  three  days  have  passed,  but  do  allow  them 
time  each  day  to  dbserve  the  test  tubes  for  changes  if  they 
desire.    After  three  days,  have  students  get  their  tubes 
and  their  worksheets. 

Begin  the  class  by  saying: 

BEFORE  WE  TALK  ABOUT  HOW  THE  HAMBURGER  HAS  CHANGED, 
TAKE  YOUR  "UNCOOKED"  TEST  TUBE,  #1,  AND  LOOK  AT 
IT  CAREFULLY.    ON  YOUR  WORKSHEET  WRITE  DOWN  WHAT 
IT  LOOKS  LIKE  NOW  M;0  MAKE  A  DRAWING  OF  IT, 


CF  WC 


St 


WORK 
TIME 


TEACHING  STRATEGIES 


<E  THE  TEST  TUBE  WITH  THE  CXXDKED  HAMBURGER, 

OBSERVE  IT  CAREFULLY.     <»l  THE  BOTOXDM  OF 
)RKSHEET,  AGAIN  MAKE  A  DRAWING  OF  WHAT  YOU 
WRITE  A  BRIEF  DESCRIPTION. 


ALLOW  plenty! 
HELP  STUDENTS  WITH 


VER^ilLIZATION 


:s  have  ccHi^leted  th;s  part  of  the  worksheet 
link  about  what  they  believe  will  hempen  in 
tient*    Have  each  student  write  down  his  pre- 
the  cooked  amd  uncooked  haniburger  in  the 
led  in  the  left  margin  of  the  worksheet. 

now  store  their  test  tiabes  in  the  appropriate 
ive  selected  as  "Hanbiarger  Comer."    Again  have 
.p  you  make  a  poster  depicting  the  e3q)eriroent. 

1  not  make  further  written  c^servations  on  this 
rntil  three  days  have  passed,  but  do  allow  them 
ly  to  deserve  the  test  tubes  for  changes  if  they 
:er  three  days,  have  students  get  their  tubes 
)rksheets . 

.ass  by  raying: 

WE  TALK  ABOUT  HOW  THE  HAMBURGER  HAS  CHANGED, 
)UR  "UNCOOKED"  TEST,  TUBE,  #1,  AND  LOOK  AT 
FULLY.    ON  YOUR  WOIUCSHEET  WRITE  DOWN  WHAT 
fS  LIKE  NOW  AND  MAKE 'A  DRAWING  OF  IT. 


CjF  WORK  TINE 

AND  WRITING 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-14 

® 


students: 


— cbserve  and  describe  test  tube  #1  by  writing  and/ 
or  drawing  it. 


Ctime 


uerJc 


ACTIVITY  4-14 

® 


/MATERIALS 


ERIC 


TEACHING  STRATEGIES 


TAKE  THE  "COOKED**  TEST  TUBE,  #2,  AND  LOOK  AT  IT 
CAREFULLY.     DRAW  AND  INSCRIBE  THE  "COOKED** 
HAMBURGER. 


HAS  A  CHANGE  TAKEN  PLACE  IN  THE  TEST  TUBE? 
WHAT  HAPPENED  IN  THE  UNCOOKED  TEST  TUBE? 


HOW  IS  IT  DIFFERENT  FROM  WHEN  WE  STARTED  THE 
EXPERIMENT? 


WHAT  MADE  IT  CHANGE? 

WHAT  HAPPENED  IN  THE  COOKED  TEST  TUBE? 
WHY  DIDN'T  THE  COOKED  HAMBURGER  CHANGE? 

E^qplain  that  it  was  the  heat,  not  the  water,  that  killed 
the  mlcrdt>e8.    The  meat  could  have  been  fried  or  baked  or 
grilled  with  the  same  result. 


\ 


TEACHING  STRATEGIES 


THE  "COOKED"  TEST  TUBE,  #2,  AND  LOOK  AT  IT 
fJLLY,     DRAW  AND  INSCRIBE  THE  "COOKED" 
RGER. 


ANTICIPATED  STUDENT  BEHAVIORS 


Stiidents: 


— observe  and  describe  test  tube  #2  by  writing 
£Uid/or  drawing  it. 


CHANGE  TAKEN  PLACE  IN  THE  TEST  TUBE? 
iAPPENED  IN  THE  UNCOOKED  TEST  TUBE? 


>  IT  DIFFERENT  FROM  WHEN  WE  STARTED  THE 

:ment? 


WORK 
TIME 


— respond ,  "Yes • " 

—respond,  "It  rotted,"  "It  looks  bad,"  "It  is 
decaying  or  decOTiposing." 


—respond,  "It  stinks,"  "The  color  changed," 
"It'o  slimy,"  "It  has  decoii4)Osed. " 


ANmRS 


lADE  IT  CHANGE? 

lAPPENED  IN  THE  COOKED  TEST  TUBE? 
:dN'T  THE  COOKED  HAMBURC^R  CHANGE? 


It  it  was  the  heat,  not  the  water,  that  killed 
The  meat  could  have  been  fried  or  baked  or 
h    «ie  Buan  result* 


UERIC 


— infer  microbes. 

—respond,  "Nothing,"  "Not  much  difference.'' 

— infer  that  the  microbes  were  killed  or  kept 
from  growing  by  boiling. 


TEACHING  STRATEGIES 


WHAT  OTHER  WAYS  DO  WE  KNOW  THAT  KEEP  MICROBES 
FROM  GROWING  ON  FOOD? 


WHAT  DO  THESE  THREE  WAYS  OF  PREVENTING  MICROBES 
FROM  GROWING  TELL  US  ABOUT  FOOD? 


WHAT  DO  THESE  TELL  US  ABOUT  MICROBES? 


ARE  MICROBES  ALIVE? 

WHAT  ARE  WAYS  WE  CAN  KILL  MICROBES? 


SPEND  AS  MUCH  TIME  ON  T\i2S  T 
NECESSARY  AND  AS  THE  INTERE 
3TUDENT3  IND 


Have  students  end  this  experiment  by  writing  the  con- 
clusion of  the  experiment  in  the  space  provided  in  the 
right  hand  margin  of  the  worksheet.    Collect  their 
worksheets  and  tase  their  statements  as  an  indication  of 
the  success  of  the  experiment  in  developing  the  cooking 
concept. 


Dispose  of  the  waiste  hamburger  appropriately  and  use  test 
tube  brush  to  clean  the  tubes. 


Coii4)lete  Tallysheet  4-5  as  a  rating  of  student  ability  to 
obser\'3  and  record.    Complete  recording  on  Tallysheet  4-4 
and  send  it  in.    After  reviewing  Worksheet  1-7  and  complet- 
ing Tallysheet  4-5,  send  these  student  worksheets  to  BSCS. 


TEACHING  STRATEGIES 


HER  WAYS  DO  WE  KNOW  THAT  KEEP  MICROBES 
lOWING  ON  FOOD? 


THESE  THREE  WAYS  OF  PREVENTING  MICROBES 
OWING  TELL  US  ABOUT  FOOD? 


THESE  TELL  US  ABOUT  MICROBES? 
ROBES  ALIVE? 

E  WAYS  WE  CAN  KILL  MICROBES? 


SPEND  AS  MUCH  TIME  ON 
NECESSARY  AND  AS  THE 
 STUDENT^ 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  4-14 

® 


-respond,  "Keep  food  cold,"  "Keep  food  in  the 
refrigerator,"  "Keep  food  dry." 


-conclude  that  heat,  cold,  and  dryness  help  keep 
food  from  spoiling. 

-conclude  that  they  need  certain  conditions  to 
grow  and  can  be  stopped. 

-should  guess  that  they  are  alive. 

-respond,  "Boil,"  "Dry,"  "Cool." 


1US  TOPIC  AS  YOU  PEEL  IS 
InIteIrEST  and  NEEDS  OF  YOUR 
INDICATE 


s  end  this  exper:    :nt  by  writing  the  con- 
ae  experiment  in  uie  space  provided  in  the 
argin  of  the  worksheet.    Collect  their 
nd  use  their  statements  as  an  indication  of 
of  the  experiment  in  developing  the  cooking 


le  waste  haxnburger  appropriately  and  use  test 
3  clean  the  tubes. 

Lysheet  4-5  as  a  rating  of  student  ability  to 
record.    Complete  recording  on  Tallysheet  4-4 
in.    After  reviewing  Worksheet  4-7  and  complet- 
Bt  4-5,  send  tlicse  student  worksheets  to  BSCS. 
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e  and  my 
Environment 


MATERIALS 


(OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 
1 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

b.    Understanding  of  the  role  of  deccHiqposers« 

c«    Realization  that  certain  materials  are 
in  finite  simply. 

d.    Recognition  of  examples  of  man's  intact 
upon  the  environment. 


2.    Con^rehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

CORE  B  CSJECTIVES: 

1.  Know  the  habitat  requirements  of  microbes 
and  other  decc^qposers. 

2.  Indicate  how  knowledge  of  decomposers  can 
in^rove  man's  environment. 

3.  Conclude  that  mi  crepes  contribute  to  roam's 
well-being  as  well  as  pose  problems  for  roan. 


TEACHING  STRATEGIES 


Activity  4-15,    Stor ( ing)  Problems 

In  tkU  activity  6tade.nt&  utcfct  vl^lt  a  g^oaoAjy  ^to^t  to 
iind  out  hau)  tht  g/toceA  dQjoJU  with  the.  pnjobtm  oi  ^ood 
spoilage.    Studznt&  mJUL  ttcum  vohat  QKotoJui  ^toKU  do  to 
pKQAQAsjt  iood.    They  uUZt  also  become,  auooKZ  oi  somt  o^ 
tht  4pecca£  pnobJUm  in  pKo^vwlng  veAy  pvuMhahtt 
pnoduct6  6uch  06  meat6,  ^/leMh  iKiuJjU,  vtgQtabtc6,  bakzAy, 
and  douAy  pfLoduct6 .    In  tkt  gKocVuy  stoKt  tht  voAtou^ 
t^ays  the.  ^ood6  oAz  dJUplaiytd  and  Ato/izd  on  tht 


X;i^  FOR  THIS  ACTIVITY 


}AL5: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

b*    Understanding  of  the  role  of  deconqposers 

c*    Realization  that  certain  materials  are 
in  finite  supply, 

d.    Re<x>gnitiGn  of  exan^les  of  imn*s  iii$>act 
upon  the  environment. 

Comprehend  the  role  of  man  as  em  integral 
part  of  nature,  not  apart  fr<Hn  natxire. 

C»JECTIVESj 

Know  the  habitat  requirements  of  microbes 
and  other  decoB;>osers« 

Indicate  how  knowledge  of  decomposers  can 
io^rove  mem*s  environment. 

Conclude  that  micrd^es  contribute  to  roan's 
well-being  as  well  as  pose  prcd3lems  for  man. 


TEACHING  STRATEGIES 


15^.    Stor(ing)  Problems 

Lvity  6tudejfUi  iMXt  vjUit  a  g^occAy  6toH,z  to 
0  tha  g/toce/t  dtal^  uoitk  thz  p^btm  oi  ^ood 
Studznt^  uUJU  IzoAn  tjokat  Qfiocvm  ^tofioA  do  to 
'}d.    They  mJU  al&o  bzcomz  a/ooKt  o{^  4ome  o{^ 
p^bJUm  4jft  pH,eACAvlng  veAy  poJvUhablz 

lodacts .    In  thz  g^ocvuj  6toH,z  the.  vaJiiouA 
)d6  cjiz  dUpJUyexl  and  6ton,zd  on  the 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  JALS  IN  m 

ENVIRONtCNT 

DECOMPOSERS  IN  Hi 
ENVIRONMENT 


BSCS 


ACTIVITY  4-15.    STOR(ING)  PRC»I£MS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  the  end  o^  tkU  activity,  eac/i  student  should* 

"have  poAtlcLpated  In  the  dUcvLS^lon  to  dz^Lm 

que^tioM . 
--have  vl^itzd  the  gn,o<ieny  ^tohju. 
"havt  poAticAJpated  in  po6t-vi6it  di6cu6^Uon. 
--have  ob^e/ived  the  vaHouA  ijoays  ^ood  6tonage 

pHcbtom  oAz  handled  in  a  6tonz. 
—have  interviewed  vaAioiu  people,  in  thd  gnjoaoAy 

6  tore. 


ACTIVITY  4-15 

® 


MATERIALS 


^Cassette  tape  recorder  (c^tioneJ.) 
*Blank  cassette (s) 
*Que8ti(m  list 

Camera  (Polaroid  square  Shooter) 
*Pencil  and  paper 


*Not  fumished  in  materials  kit 


TEACHING  STRATEGIES 


sheZve^  and  In  the,  supply  naom  6houtd  be  ob^eAv^A.  Jntvi- 
viem  mXh  va/Uou^  ptoplz  In.  tkt  ^tonz  ^uch  as  the  gzneAot 
managejL,  the  butchzA,  jfifee  bakvuf  managcA,  and  the  p^ducz 
manoQtn.  ^houtd  itMtheA  eAtablUh  the  &toKt^h  pnjobtem. 


Teacdier  Preparations 

1.  Be  sure  to  contact  the  store  manager  well  in  advance 
(at  lecist  one  week)  of  the  date  you  h<^  to  visit  the 
store «    Select  with  him  a  mutxially  acceptable  date 
and  time  for  the  trip.    Also  mention  specifically  \iho 
you  would  like  to  include  or  which  departments  you 
would  like  to  visit  such  as  the  general  manager  for 
general  remarks »  the  butcher,  the  bakery  manager, 
and  the  produce  manager.    It  is  also  advisable  to 
call  him  the  day  before  the  scheduled  trip  to  verify 
that  all  systems  are  still  "go"  for  the  visit. 

2.  If  you  decide  to  use  the  tape  recorder  in  the  store, 
ask  the  manager  if  this  is 


The  day  before  the  visit  ask: 

WHERE  IS  A  LOT  OF  POOD  STORED? 

HOW  DO  THEY  STORE  ALL  THAT  FOOD? 

WE  ARE  GOING  TO  VISIT  A  GROCERY  STORE  TOMORROW. 
WHAT  ARE  SOME  OF  THE  DIFFERENT  PARTS  OF  THE  STORE 
WE  MIGHT  VISIT? 


AC9EPTAL 
ANSWERS 


TEACHING  STRATEGIES 


tht  supply  nom  should  be  obsoAsjzd.  IntzHr 
ya/UouA  pQjoplt  in  thz  stoKZ  sack  as  tht  geneAol 
e  bwtcheA,  tha  bakoAy  managz/t,  and  the.  puduct 
uld  iuAtheA  establish  the.  stoKz^s  pnjoblms. 


parati<ms 

re  to  contact  the  store  manager  well  in  advcuice 
east  one  week)  of  the  date  you  hc^  to  visit  the 

Select  with  him  a  miutually  acceptable  date 
ime  for  the  trip.    Also^mention  specifically  who 
ould  like  to  include  or  vAiich  departments  you 
like  to  visit  sudi       the  general  mamager  for 
al  remaiics,  the  butdier,  the  bakery  manager, 
iie  produce  manager.    It  is  also  advisable  to 
lim  the  day  before  the  scheduled  trip  to  verify 
all  systems  are  still  "go**  for  the  visit. 

a  decide  to  use  the  tape  recorder  in  the  store, 
le  manager  if  this  is  okay. 

ore  the  visit  ask: 

IS  A  LOT  OF  FOOD  STORED? 

THEY  STORE  ALL  THAT  FOOD? 

GOING  TO  VISIT  A  GROCERY  STORE  TOMORROW. 
SOME  OF  THE  DIFFERENT  PARTS  OF  THE  STORE 
flT  VISIT? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


-respond^  "Stores/*  etc. 

-should  give  .a  variety  of  responses* 


-respond,  "Meat  section,"  "Bakery,"  "Canned 
foods,"  "Vegetables  and  fruits." 


ACDEPTAU 
ANSWERS 


-ERIC 


TEACHING  STRATEGIES 


S1 


BEFORE  WE  GO,  WE  SHOULD  HAVE  SOME  QUESTIC^S  IN 
MIND  TO  ASK  PEOPLE  WORKING  THERE.     WHAT  ARE  SOME 
OF  THE  THINGS  WE  COULD  ASK  ABOUT  HOW  THEY  HANDLE 
FOOD? 


2UESTI25  jm 


AC9EPT  ALI 
ANSWERS 


As  the  students  suggest  questions,  write  them  on  the 
chalkboard.    Pursue  this  until  questions  of  the  following 
nature  have  been  brought  out. 


1.  What  kinds  of  foods  can  you  store  the  longest? 

2.  What  kinds  of  foods  spoil  the  fastest? 

3.  What  are  some  of  the  things  you  do  to  keep  foods 
from  spoiling? 

4.  Is  it  against  the  law  to  sell  food  that  has  been 
stored  a  long  time? 

5.  Do  foods  that  spoil  eeusily  cost  more  because  they 
spoil  ecisily? 

6.  What  do  you  do  with  spoiled  food? 

7.  How  much  food  has  to  be  disposed  of  because  it  has 
spoiled? 

8*    Where  and  how  do  you  store  meats? 
9.    Where  and  how  do  you  store  bakery  products? 
10*    Where  and  hew  do  you  store  fresh  fruits  and 
vegetables? 

11.  Where  and  how  do  you  store  dairy  products? 

12.  Does  a  dented  can  cause  food  spoilage? 


TEACHING  STRATEGIES 


WE  GO,  WE  SHOULD  HAVE  SOME  QUESTIC»4S  IN 

ASK  PEOPLE  WORKING  THERE.  WHAT  ARE  SOME 
THINGS  WE  COULD  ASK  ABOUT  HOW  THEY  HANDLE 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-15 

® 


— respond  with  questions  that  could  be  asked  about 
storing  foods. 


AOTEPTALL 
ANSWERS 


^nts  suggest  questions,  write  them  on  the 

Pursue  this  until  questions  of  the  following 
been  brought  out. 

cinds  of  foods  can  you  store  the  longest? 

<inds  of  foods  spoil  the  fastest? 

are  some  of  the  things  you  do  to  keep  foods 

spoiling? 

against  the  law  to  sell  food  that  has  been 

a  long  time? 
3ds  that  spoil  easily  cost  more  because  they 
easily? 

do  you  do  with  spoiled  food? 
iich  food  has  to  be  disposed  of  because  it  has 
d? 

and  how  do  you  store  r;eats? 
and  hew  do  you  store  bakery  products? 
and  how  do  you  store  fresh  fruits  and 
ables? 

and  how  do  you  store  dairy  products? 
a  dented  can  cause  food  spoilage? 


ACTIVITY  4-15 

® 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


Divide  vap  the  questions  evenly  between  pcdrs  of  students 
and  make  them  responsible  for  finding  the  answeirs.  Take 
paper  and  pencil,  tape  recorder,  and  camera  on  the  trip 
to  help  record  answers  to  the  questions. 

When  you  arrive  at  the  store  tour  the  store  just  as  a 
group.    Stop  at  many  places  and  discuss  the  storage  methods 
that  are  shown.    Start  with  easy  ones  that  students  have 
had  ej^rience  with  in  class,  i.e.,  cold,  hot,  dry,  etc. 
Then  proceed  to  more  subtle  ones  of  wrapping  bottles,  cans, 
etc.    Do  not  lecture!    Ask  students  to  tell  you  what  they 
see  and  why.    It  might  be  difficult  for  students  to 
distinguish  between  meaningful  packaging  and  gimmicks  to 
sell  I    Help  them. 

After  the  group  tour,  talk  to  various  people  in  the  store 
that  you  have  arranged  to  meet  with.    Then  before  leaving 
the  store  give  students  son^  free  time  to  roam  and  find 
other  examples  on  their  own. 

The  day  after  the  visit,  discuss  all  the  questions  and 
answers  students  gathered  at  the  store.    Then  ask: 

WHY  CAN  SOME  FOODS  BE  KEPT  IN  THE  GROCERY  STORE 
LONGER  THAN  OTHERS? 

WHAT  IS  IT  THAT  ^COMPOSES  THE  FOOD? 
HOW  WERE  THINGS  STORED  AT  THE  STORE? 


ATOPTI 
ANSWER 


TEACHING  STRATEGIES 


students: 


ANTICIPATED  STUDENT  BEHAVIORS 


the  questions  evenly  between  pairs  of  students 
:hem  responsible  for  finding  the  answers.  Take 

pencil,  tape  recorder,  and  caniera  on  the  trip 
icord  answers  to  the  questions. 

arrive  at  the  store  tour  the  store  just  as  a 
33p  at  many  places  and  discuss  the  storage  methods 
shown,    start  with  easy  ones  that  students  have 
ence  with  in  class,  i.e.,  cold,  hot,  dry>  etc. 
^ed  to  more  subtle  ones  of  wrapping  bottles,  cans, 
lot  lecture  I    Ask  students  to  tell  you  what  they 
Ly,    It  mi^t  be  difficult  for  students  to 
ii  between  meaningful  packaging  and  gimmicks  to 
p  them. 

group  tour,  talk  to  various  people  in  the  store 
ave  arranged  to  meet  with.    Then  before  leaving 
give  students  some  free  time  to  roam  and  find 
pies  on  their  own. 

ter  the  visit,  discuss  all  the  questions  and 
udents  gathered  at  the  store.    Then  ask: 

m  SOME  POODG  BE  KEPT  IN  THE  GROCERY  STORE 


R  THAN  OTHERS? 


— respond,  "S<»ne  rot  faster. 


tt 


rS  IT  THAT  DECXDMPOSES  THE  POOD? 


•respond,  "Microbes,"  "Molds." 


SRE  THINGS  STORED  AT  THE  STORE? 


--respond,  "Frozen,"  "Packaged,"  "Dried,"  " 


Precooked." 


AOOEPTALL 
ANSWERS 


MATERIALS 


TEACHING  STRATEGIES 


SHOULD  YOU  STORE  THINGS  AT  HOME  THE  WAY  THEY  ARE 
STORED  IN  THE  GROCERY  STORE? 


WHY? 


TEACHING  STRATEGIES 


H  YOU  STORE  THINGS  AT  HOME  THE  WAY  THEY  ARE 
D  IN  THE  GROCERY  STORE? 


ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 

— respond,  "Yes." 

— respond,  "So  they  won't  rot,  decompose.' 


ACTIVITY  4-15 

® 
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e  and  my* 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

b«    Understanding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  intact 
vpon  the  environment. 

CORE  B  OBJECTIVES: 

1«    Know  the  habitat  requirements  of  microbes* 

2«    Indicate  hw  knowledge  of  decc^posers  can 
improve  man's  environment* 

3.    Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


MATERIALS 


TEACHING  STRATEGIES 


*your  weekly  groceries  (at  least 
30  items  of  great  variety) 

Slides  4-26  through  4-28 

Worksheet  4-8 
*35nan  Slide  projector 


*Not  furnished  in  materials  kit 


ERIC 


Activity  4-16*    Review  Of  Success 

TkU  /Lzview  0|J  4acce44  coMutA  oi  tuoo  p(VuU.    In  Pa/ut  I 
-6tudeii*4  mJtt  (ic6ca6-6  ^caZ  ^ood^  and  theJji  6to^gz.  Pant 
11  cjonsi6t6  0^  tlfiKtt  mutUpie.  choice.  que^tioM.  The 
que^tton&  cJit  dz6ignzd  to  be  a  Kewaxd  ^OK  the  mnk  ju^t 
aomptejted. 

Review  the  last  series  of  experiences  your  students  have 
had  by  allowing  them  to  explain  how  to  handle  a  variety  of 
real  and  everyday  food  types.    Display  a  wide  variety  of 
real  foods*    Your  weekly  groceries  or  the  home  economics 
teacher's  would  be  appropriate! 


CUS  FOR  THIS  ACTIVITY 


)ALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  orgcmisms  in  the  environment 
through : 

b.    Understanding  of  the  role  of  deccxi^osers . 

d.    Recognition  of  examples  of  roan's  intact 
x:pon  the  environment. 

OBJECTIVES: 

Knew  the  habitat  requirements  of  microbes. 

Indicate  hew  knowledge  of  deccnnposers  can 
improve  man's  environment. 

Conclude  that  microbes  contri:-)Ute  to  man's 
well-being  as  well  as  pose  problems  for  roan. 


TEACHING  STRATEGIES 


6.    Review  Of  Success 


0^  -6ucce44  cjon6l6t6      two  p(VuU.    In  PoAt  I 
I  ducju^6  Kzal  ^oods  and  ihdJji  ^tonagz.  VcJit 
0|J  tiiKzz  multiple  cholct  quo^tioM*  Tht 
e  do^igntd  to  fae  a  /lewa/id  ^oK  tht  mnk  jii^t 


ast  series  of  experiences  your  students  have 
ing  them  to  explain  how  to  handle  a  variety  of 
ryday  food  types.    Display  a  wide  variety  of 
Your  weekly  groceries  or  the  home  economics 
uld  be  appropriate! 


UNIT  ^V. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-16.     REVIEW  OF  SUCCESS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  znd      tku  activity,  eacii  6tudmt  should: 
"havt  oMi^eAzd  tho,  thKtt  quQ/>tiom  on  theJJi 

U^OHk6h2,QJtS . 

'  -havt  poAticlpattd  in  a  dUcu^6ion      iood  6to/iagz 
uAlng  KQjoJL  ^ood^  06  a  ba6^. 


ACTIVITY  4-16 


MATERIALS 


Worksheet  4-8 
Slide  4-26 


Slide  4-27 


Slide  4-28 


TEACHING  STRATEGIES 


Have  students  take  turns  in  selecting  a  food  and  explaining 
tp  the  class  these  things: 


1. 
2. 
3. 

4. 

5. 


6. 
7, 
8, 


What  it  is. 

Where  it  comes  from  (if  possible)  . 
How  has  it  been  handled  up  to  this  point  to  get  it  to 
your  room? 

How  does  a  grocer  handle  it? 
How  do  you  handle  it  ^en  you  get  it  home? 
Do  you  cook  it? 
How  do  you  store  it? 
Does  it  spoil  easily? 
How  e^^nsive  is  it? 
Is  it  needed  in  a  balanced  diet? 


After  ccmipleting  this  discussion  reward  students  with  the 
questions  in  Part  II  of  this  review. 

Distribute  Worksheet  4-8  and  have  students  put  their  names 
on  it. 

Project  each  question  separately,    (slides  4-26  through 
4-28  separately.)    Read  the  choices  aloud  to  the  students. 
Allow  ample  time  for  them  to  mark  their  worksheets.  Repeat 
this  procedure  for  the  next  two  questions. 


After  all  students  have  had  the  opportunity  to  answer  all 
of  the  questions,  collect  the  worksheets.    Then  project 
each  slide  and  discuss  the  answers  with  them.    Have  them 
defend  their  choices.    After  class  tally  the  students' 
answers  on  Tallysheet  4-6.    Consider  whether  the  whole 
class  needs  further  review  or  if  a  few  individuals  need 
specicd.  attention. 

Then  proceed  to  the  next  activity. 


TEACHING  STRATEGIES 


nts  take  turns  in  selecting  a  food  and  explaining 
^s  these  things: 

it  is. 

;e  it  comes  from  (if  possible) . 
^has  it  been  bandied  up  to  this  point  to  get  it  to 
room? 

does  a  grocer  handle  it? 

do  you  handle  it  irtien  you  get  it  heme? 

ou  cook  it? 

do  you  store  it? 

it  spoil  eaisily? 
expensive  is  it? 
t  needed  in  a  balanced  diet? 

leting  this  discussion  rewcurd  students  with  the 
in  Part  II  of  this  review. 

Worksheet  4-8  and  have  students  put  their  names 


ch  question  separately,     (slides  4-26  through 
ately.)    Read  the  choices  aloud  to  the  students. 

time  for  them  to  mark  their  worksheets.  Repeat 
iure  for  the  next  two  questions. 


students  have  had  the  opportunity  to  answer  all 
stions,  collect  the  worksheets.    Then  project 
and  discuss  the  answers  with  them.    Have  them 
Lr  choices.    After  class  tally  the  students' 
Tallysheet  4-6.    Consider  whether  the  whole 

further  review  or  if  a  few  individuals  need 
:entlon. 

d  to  the  next  activity. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—place  an  X  on  "The  refrigerator"  in  question  #1, 
—place  an  X  on  the  "Wet  and  warm"  in  question  #2, 
—place  an  X  on  the  "Sandwich"  in  question  #3. 
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e  and  my 
Environment 


MATERIALS 


ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a.  Understanding  of  what  a  cycle  is, 

b,  Understc.iding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

CORE  B  OBJECTIVES: 

1.  Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

2.  Indicate  how  knowledge  of  decomposers  can 
intprove  man's  environment. 

3.  Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  'problems  for  man. 


TEACHING  STRATEGIES 


Activity  4-17.    Compost  Mi  crepes 

'^kls  activity  mJUi  doMon^tnatt  ont  uiay  In  u)klch  micAobz^ 
oAe  6imit(X/i  to  othoJi  fJivlnQ  tking^.    It  t^UJL  hoxnioKcz  the. 
IdexL  that,  michoboj^  a/te  tivtnQ  oA^ajmrni  and  that  deaompo- 
6ltion  oaau/iS  thhonQh  mlcAobtaZ  action.    In  thu  ca^c  the 
cla66  comport  i^Wi  be  the  xe^ou/icc  o^  mic/wbiat  activity. 


OCUS  FOR  THIS  ACTIVITY 


ALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a*    Understanding  of  what  a  cycle  is. 

b.    Understc  .iding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

OBJECTIVES: 

Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

.    Indicate  how  knowledge  of  decomposers  can 
in^rove  mam's  environment. 

Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  ^problems  for  man* 


TEACHING  STRATEGIES 


17.    Compost  Microbes 

\mJU  dmonSit/uitz  one  i^)ay  in  wtfu-c/i  mtcAofae6 
to  othoA  livlnQ  things .    It  i/oltt  /ieA.n^oKcz  tka 
cAobe^  oAz  ILvlng  o^ani^m  and  that  dzcompo- 
thAjough  micAoblal  acXion.    In  tSfiU  ca6e  thz 
j^t  ^WL  fae  th(L  Kt6ouAcz      micAjobial  activitif. 


ERIC- 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPC^ERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-17.    COMPOST  MICROBES 


ANTICIPATED  STUDENT  BEHAVIORS 


At  th^  znd  Oj{  tkU  activity,  tack  J^tadznt  should: 

--^laue  dUoAAhzd  a  change  in  ^omttking  in  tkz  comport 
pilz. 

—havz  Kdiattd  thz  idza      comporting  to  ^zhtilizoM 

and  gajidming. 
"ha\)t  a660(Uatzd  dacjompoJbition  OjJ  dzad  matz/Uat  ^ith 

th(L  Jboil-biulding  pHoce^^* 
-'ha\)(L  iiJULzd  a  tut  tubz  (joith  indiaitoK  ^otutLon 

and  labolzd  that  tubz. 
--havz  zxhalzd  bKtath  into  the  indica^oK  notation 

though  a  ^Vimo, 


ACTIVITY  4-17 

® 


MATERIALS 


1  Flask  (250  ml)  wide  mouth  per 

pair  bf  students 
1  Rubber  stopper  (#8)  one-hole 

per  pair  of  students 
1  Tygon  tubing,  5/16"  O.D.,  12" 

long  per  pair  of  students 
1  Test  tube,  (15  X  150  mn)  per 

student 

1  Rubber  stopper  (#1)  no-hole 

per  student 
CO^  test  solution  (Bronthymol 

blue) 

♦Compost  frOTi  Activity  4-10 

*1  Soda  straw  per  sttadent 

*1  Wax  crayon  per  pair  of  students 

♦Records  of  changes  in  class 

compost 
*Water 


*Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


Begin  this  activity  by  doing  yoxir  usual  observation  routine 
with  the  class  conpost  pile,    stir  the  contents  with  water 
appropriately  and  record  changes. 

Then  ask: 

LET'S  LOOK  AT  OUR  RECORDS.     HAS  THE  PILE 
CHANGED  SINCE  WE  STARTED? 

HOW  HAS  IT  CHANGED? 

HOW  HAS  THE  (an  item  put  in)  CHANGED? 
Repeat  this  question  for  a  number  of  the  materials. 


INVOLVE  YO 
V  SLOWEST 
fff^  STUDENT! 


WHERE  ARE  THE  THINGS  GOING  THAT  ARE  BEING 
DECOMPOSED? 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


kt  tkt  end  0(J  tiiU  activity,  zack  ^tudant  ^houZd: 

'-have.  ob^QAvzd  thz  change  In  cotoK  0(J  thz 

indicator  solution. 
"Oh^OQlatz  thz  changz  In  indicxUoK  ^olxxtion  volth 

canbon  dJioxldz* 
-'In^eA  that  canbon  dioycidz  jU  a  nomat  compomnt 

zxhaJizd  bKjmth. 
"have.  ob^eAvzd  a  coioK  change  in  the  indicator 

solution  made  by  aOi  ^/wm  the  comport. 
"AjiieA  that  mLoAoboA  In  compO'^t  pnodxce  coAbon 

dioxide. 

"In^eA  that  micAobe^  oAe  JUving  onganiAm. 


activity  by  doing  your  usual  observation  routine 
Lass  conpost  pile.    Stir  the  contents  with  water 
sly  and  record  changes. 


Students : 


look  at  our  records.  has  the  pile 
:d  since  we  started? 


respond,  "Yes." 


\S  IT  CHANGED? 


—respond,  "It  stinks,"  "It's  rotten*" 


^  THE  (an  item  put  in)  CHANGED? 


respond  appropriately  for  each  material. 


question  for  a  number  of  the  materials. 


INVOLVE  YOUR 


ARE  THE  THINGS  GOING  THAT  ARE  BEING 
►OSED? 


—respond,  "Into  the  soil." 


TEACHING  STRATEGIES 


WHAT  DOES  THIS  DO  TO  THE  AMOUNT  OF  SOIL 
IN  OUR  BOX? 

DOES  ANYONE  KNOW  ANYBODY  WHO  HAS  A  COMPOST 
PILE  IN  HIS  YARD? 

WHY  DO  PEOPLE  BUILD  COMPOST  PILES? 

If  no  one  says  yes  or  that  they  don't  know  why  compost 
piles  are  biult,  tell  them  that  you  know  someone  who  has 
a  compost  pile  and  that  ccxnpost  piles  are  built  to  use  in 
gardens • 

WHY  IS  COMPOST  ADDED  TO  GARDENS? 

Explain  that  one  of  the  reasons  ddmpost  is  added  to  the 
soil  is  to  enrich  the  soil  and  to  fertilize  the  soil  in 
the  garden. 

WHAT  HAPPENS  TO  A  PLANT  OR  ANIMAL  WHEN  IT  DIES? 
OR  WHAT  HAPPENS  WHEN  A  PART  OF  THE  ORGANISM  DIES 
SUCH  AS  WHEN  A  LEAF  FALLS? 


DO  THINGS  I»:COMPOSE  ALL  BY  THEMSELVES? 

WHY  DO  THINGS  DECOMPOSE  IN  OUR  COMPOST  PILE? 

ARE  THESE  THINGS  ALIVE? 


DO  THEY  BREATHE  AS  WE  DO? 
LET'S  DO  AN  EXPERIMENT  TO  FIND  OUT. 
Set  the  class  compost  piles  aside  for  later  use  in  Core  C. 


TEACHING  STRATEGIES 


)ES  THIS  DO  TO  THE  AMOUNT  OF  SOIL 
BOX? 

YONE  KNOW  ANyBCH>Y  WHO  HAS  A  COMPOST 
HIS  YARD? 

PEOPLE  BUILD  COMPOST  PILES? 

tys  yes  or  that  they  don't  kno^r  why  compost 
dlt,  tell  them  that  you  know  someone  who  hcts 
le  and  that  compost  piles  are  built  to  use  in 


COMPOST  ADDED  TO  GARDENS? 


one  of  the  reasons  compost  is  added  to  the 
nrich  the  soil  and  to  fertilize  the  soil  in 


PPENS  TO  A  PLANT  OR  ANIMAL  WHEN  IT  DIES? 
HAPPENS  WHEN  A  PART  OF  THE  ORGANISM  DIES 
WHEN  A  LEAF  FALLS? 


GS  DECOMPOSE  ALL  BY  THEMSELVES? 
THINGS  DECOMPOSE  IN  OUR  COMPOST  PILE? 
SE  THINGS  ALIVE? 

BREATHE  AS  WE  DO? 
O  AH  EXPERIMENT  TO  FIND  OUT. 
s  con^st  piles  aside  for  later  use  in  Core  C, 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-17 

® 


students; 


— infer  it  nakes  more  soil. 


—respond,  "No,"  "Yes," 

— respond,  "Compost  piles  are  built  for  gardens." 


— respond,  "Because  it  acts  like  fertilizer,"  "It 
enriches  the  soil,"  "It  helps  the  soil." 


— respond,  "It  decomposes,"  "It  becomes  fertilizer," 
"It  becomes  soil." 

— respond,  "No,"  "They  have  to  be  in  a  COTipost  pile." 

— probably  will  respond,  "Microbes,"  "Mold." 

— probably  will  say,  "Yes,"  at  this  point,  but  it 
doesn't  matter  if  they  don't. 

— respond,  "I  don't  know." 


MATERIALS 


TEACHING  STRATEGIES 


T/ie  ^accm      thz  nut  oi  tiiU  acjUvlty  depmcU  upon  tkz 
uAe  oi  a  ckmiaU  Indicator  4>olutlon  to  doJtzct  cMbon 
dioxide  dUsotvzd  in  i^atvi.    An  Indlcjafox  JU  a  -6u6-6^ance 
that  hhom  thz  pnumcz  oi  a  cVUiUn  chzmLail  6ub6tanc2,  by 
changing  co^oa.    BHjomthymol  bJbiz  u  an  Indicxitox  that 
changes  to  a  g>teen  ox  yeJUou)  colon  In  thz  pAeAewce  oi  an 
acid.    CoAbon  dioxidz  (CO^)  ionm  an  acid  ijohcn  dU^olvad 
in  i^atoJi.   Thtnziom  in  tfiU  zxpvUmnt  bnomthymot  blue, 
can  be  oAed  to  indicate,  indUizctty,  thz  pnuzdcz  oi  CO^. 

Distribute  the  materials  and  direct  each  student  as 
follows : 

Pill  a  test  tube  about  1/2  full  with  water.    Using  a 
medicine  dropper  add  5-10  drops  of  the  indicator  solution 
(brcanthymol  blue) .    Explain  that  the  indicator  solution 
will  change  color  (blue  to  yellow)  %dien  there  is  carbon 
dioxide  present* 

Close  the  end  of  the  test  tube  with  a  rubber  stopper  (no- 
hole^  #1)  and  mix  the  contents  by  shaking. 

Insert  a  soda  straw  to  the  bottcmi  of  the  tube.  Blow 
bubbles  into  the  solution  through  the  straw.    Blow  the 
bubbles  in  an  even  flow  and  do  not  blow  too  hard  or  you 
will  blow  all  of  the  liquid  out  of  the  test  tube. 

In  a  few  minutes  the  soluticm  will  change  in  color  from 
blue  to  yellow,  indicating  the  presence  of  cariDon  dioxide 
produced  in  human  breath. 

Explain: 

AS  WE  BREATHE  OUT  WE  GIVE  OFF  A  GAS  CALLED 
CARBON  DIOXIDE.    THE  CARBON  DIOXIDE  IN  OUR 
BREATH  HAS  CHANGED  THE  COLOR  OP  THE  INDICATOR 
SOLUTION  PROM  BLUE  TO  YELLOW. 


TEACHING  STRATEGIES 


0^  tht  KUt  0^  thu  acXlvAjjj  do^tndb  upon  tht 
imicat  indicjotoK  solution  to  doXtcJt  canbon 
^6olvzd  in  mtoA.   An  Indicafo^  ^  a  ^ub^tancz 
thz  phjuzncz  o£  a  czKtMJfi  chmccat  ^ub^tanct  by 
oZoK.    BKomthymol  bZae,  >cA  an  Indicator  that 
a  QKtzn  OK  yzZZxM  cjotoK  in  tht  p/te^ence  o^  an 
)on  dioxi^dz  lCO„)  iom&  an  acid  t^rfien  dci^^olvtd 
ThVidffinz  in  tJiU  txpwbntnt  b/wmthymol  fa£ue 
d  to  indiaatz,  indUizctty,  tkz  phjZ6e.dct  o^  CO^. 

the  materials  and  direct  each  stiident  as 


t  tube  about  1/2  full  with  water.    Using  a 
ropper  add  5-10  drops  of  the  indicator  solution 
L  blue).    Explain  that  the  indicator  solution 
;  color  (blue  to  yellow)  vrtien  there  is  carbon 
?sent« 

md  of  the  test  tube  with  a  laibber  stopper  (no- 
md  mix  the  contents  by  shaking. 

:>da  straw  to  the  bottom  of  the  tiibe*  Blow 
bo  the  solution  through  the  straw.    Blow  the 
an  even  flow  auid  do  not  blow  too  hard  or  you 
all  of  the  liquid  out  of  the  test  tube. 


Inutes  the  solution  will  change  in  color  from 
Llow,  indicating  the  presence  of  carbon  dioxide 
1  human  breath. 


BREATHE  OUT  WE  GIVE  OFF  A  GAS  CALLED 
i  DIOXIDE.  .  THE  CARBON  DIOXIDE  IN  OUR 

HAS  CHANGED  THE  COLOR  OF  THE  INDICATOR 
(M  FROM  BLUE  TO  YELLOW. 


LERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-blow  bubbles  for  a  few  minutes  through  a  soda 
straw. 


— observe  change  in  color  in  indicator  solution. 


MATERIALS 


Diagrcun  4-6 


5/l6.Tygon 
tubing 

250  ml 
wide  mouth 
flask 


Compost 


15  X  150  ml 
test  tubes 


ERLC 


TEACHING  STRAIEGIES 


Then  ask: 


HOW  COULD  WE  FIND  OUT  IF  THE  MICROBES  PRODUCE 
CAKBCm  DIOXIDE  TOO? 


Discuss  the  student  suggestions  for  such  an  e^qperiment. 
Point  out  that  the  class  has  equipment  to  do  one  sort  of 
experiment* 

Assign  students  to  work  in  pairs  and  distribute  the 
materials.    Direct  the  students  to  assemble  the  equipment 
and  proceed  as  follows.     (See  Diagram  4-6.) 

Transfer  about  three  heaping  tablespoons  of  congest  from 
the  class  pile  to  a  wide  mouth  flask.  Stopper  the  flask. 
Note  that  the  tubing  need  only  oe  inserted  a  short  distance 
into  the  one-hole  stopper.  Due  to  the  gripping  action  of 
the  stopper,  it  is  needless  to  attempt  to  insert  the  tubing 
more  them  a  few  millimeters.  Prepare  the  test  txjbe  of 
indicator  solution  as  the  earlier  one  was  prepared* 

Place  the  test  tube  in  something  so  it  will  stand  up. 
(Beaker  or  your  homemade  test  tube  racks*)    Put  the 
free  end  of  the  plastic  tube  in  the  bottom  of  the  test 
tube.    The  experiment  should  run  for  about  24  hours, 
although  a  weekend  would  be  more  satisfaotory  ♦ 

The  normal  respiration  due  to  the  microbial  decOTiposition 
of  the  orgemic  conpost  shoi/ld  produce  plenty  of  C0^«  As 
the  gas  bubbles  produced  pass  through  the  indicator 
solution,  it  will  turn  from  blue  to  yellow. 

At  the  next  class  period,  ask: 

WHAT  DID  OUR  BREATH  DO  TO  THE  TEST  SOLUTION? 


TEACHING  STRAIEGIES 


ULD  WE  FIND  OUT  IP  THE  MICROBES  PRODUCE 
DIOXIDE  TOO? 


student  suggestions  for  such  an  experiment. 
hat  the  class  has  equipment  to  do  one  sort  of 


ents  to  work  in  pairs  and  distribute  the 
Direct  the  students  to  atssenble  the  equipment 
as  follows*     (See  Diagram  4-6.) 

out  three  heaping  tablespoons  of  conpost  from 
lie  to  a  wide  mouth  flask •    Stopper  the  flask, 
he  tiabing  need  only  oe  inserted  a  short  distemce 
e-hole  stopper*    Due  to  the  grif^ing  action  of 
it  is  needless  to  attempt  to  insert  the  tiabing 
few  millimeters.    Prepare  the  test  tiibe  of 
olution  as  the  earlier  one  was  prepared. 

est  tube  in  something  so  it  will  stand  up. 
your  homemade  test  tube  racks.)    Put  the 
the  plastic  tube  in  the  botton  of  the  test 
experiment  should  run  for  about  24  hours, 
iveekend  would  be  more  satisfactory. 

respiration  due  to  the  microbietl  deccxnposition 
nic  conpost  should  produce  plenty  of  CO^.  As 
bles  produced  pass  through  the  indicator 
t  will  turn  from  blue  to  yellow, 

class  period,  ask: 

CD  OUR  BREATH  DO  TO  THE  TEST  S0LUTIC3N? 


UERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-17 


students : 


— respond,  "Do  an  experiment,"  "Pour  some  test 
solution  on  the  compost  pile,"  "Put  scame  in  a 
test  tube  indicator  solution,"  etc. 


— prepare  the  experiment. 


— observe  chango  of  color  in  indicator  solution. 


—recall  that  it  turned  yellow. 


MATERIALS 


TEACHING  STRATEGIES 


DO  YOU  NOTICE  ANY  CHANGE  IN  THE  SOLUTION  IN 
THE  TEST  TUBE? 

WHAT  DOES  THIS  TELL  US? 


WHAT  DOES  THIS  TELL  US  ABOUT  THE  COMPOST? 


DO  YOU  THINK  MICROBES  ARE  ALIVE? 

WHAT  ARE  ALL  THE  THINGS  WE  HAVE  NOW  LEARNED 
THAT  MICROBES  DO  THAT  MIGHT  MAKE  YOU  THINK 
THEY  ARE  ALIVE? 


TEACHING  STRATEGIES 


NOTICE  ANY  CHANGE  IN  THE  SOLUTION  IN 
ST  TUBE? 

Des  this  tell  us? 


DES  THIS  TELL  US  ABOUT  THE  COMPOST? 


THINK  MICROBES  ARE  ALIVE? 

RE  ALL  THE  THINGS  WE  HAVE  NOW  LEARNED 
ICROBES  DO  THAT  MIGHT  MAKE  YOU  THINK 
RE  ALIVE? 


UERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—respond,  "It  turned  yellow, 

— respond,  "The  bubbles  are  carbon  dioxide/ 
"Microbes  breathe  too," 


— respond,  "The  ccMnpost  makes  carbon  dioxide/ 
"The  microbes  produce  CO^." 

— respond,  "yes," 


— respond,  "Breathe,  grow,  stink,  die." 
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ERIC 


Me  and  my^ 
Environment 


MATERIALS 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

!•    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

b.    Understanding  of  the  role  of  decomposers. 

d.    Recognition  of  ex£unples  of  man's  impact 
upon  the  environment. 

2.    Ccxnprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

CORE  B  OBJECTIVES: 

1.  Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

2.  Indicate  how  knowledge  of  decomposers  can 
improve  man's  environment. 

3.  Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


TEACHING  STRATEGIES 


Activity  4-18.    A  Real  Gas 

In  thJj^  activity  6tud2,nt6  \^IVL  xzaognLzz  6omz  thz 
bznzilclaZ  a6pzcX6      michjoboAi.    PoJit  I  dtveJiop6  thz 
Idza  that  yza6t^  a/it  living  micAob^^  and  int/vodua^^,  on 
a  p/iacticjol  lavdL,  tha  concept      ivmzntatlon.    PoAt  U 
dmoYUitAato^  anothcA  btmiiclal  uj^z  mLcAoon.ganiMU 
by  man      tko,  o^e      yza^t  in  baking. 


5CUS  FOR  THIS  ACTIVITY 


)ALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through ; 

Understanding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  intact 
upon  the  environment. 

Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  natiire. 

OBJECTIVES: 

Know  the  habitat  requirements  of  microbes 
and  other  decomposers « 

Indicate  how  knowledge  of  decomposers  can 
improve  man's  environment. 

Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  mem. 


TEACHING  STRATEGIES 


£.    A  Real  Gas 

6peat6  oi  micAobU.    PoAX  I  dovzJiop^  tho. 
ciSt6  a/ie,  living  micAjobU  and  intAcdaae^,  on 
izvdZ,  the,  concept      Cementation.    PaM  U 
anotheA  beneiiciat  tube  o^  micnjoo^anUm 
e  u6e  OjJ  yeast  in  baking. 


-ERIC 


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-18.    A  REAL  GAS 


ANTICIPATED  STUDENT  BEHAVIORS 


the  end  o^  tkU  activity,  each  student  ^houtd'^ 

--have  ob^e^ved  the  demons tnation  o^  wine 

ie/tmentation. 
--have  in^QAAed  that  yeasts  oAe  Living  organisms, 
--have  Kecognizcd  the  Kote  ujj  yeojst  in  mklng  wine, 
--have  ob^enved  ok  poAticipatzd  in  making  b^ead. 
"have  Kccogyiized  tke  hjoie  oi  yeast  in  making  bKead. 
--have  in^eAAed  that  6ome  micKobe^s  oAe  beneficial  to 

man. 


ACTIVITY  4-18 
® 


MATERIALS 


1  Flask  (250  ml)  wide  mouth 
1  Rubber  stopper  one-hole,  (#8) 

1  Piece  Tygon  tubing  (12") 

2  Beakers  (400  ml) 
1  Test  txibe 

*2  Packages  of  dried  yeast 

*2  Large  bowls 

♦Frozen  grape  juice  (1  can; 
nonconcentrated  juice  has 
preservatives  added  to  prevent 
fermentation) 

♦Table  sugar 

♦Tablespoon  meateure 

♦Teaspoon  measure 

♦2  Bread  pans 

♦2  Clean  cloths 

♦1  Sifter 
1  Measuring  cup 

♦1/4  lb.  Butter 

♦2  lbs.  Flour  (sifted  all-purpose) 


♦Not  furnished  in  materials  kit 


ERiC 


TEACHING  STRATEGIES 


Part  1.    Fermenting  Grape  Juice 


WE  HAVE  BEEN  STUDYING  MICROBES  THAT  DECOMPOSE 
THINGS.     LET'S  SEE  HOW  MANY  THINGS  WE  CAN  LIST 
THAT  WE  HAVE  LEARNED  ABOUT  THESE  MICROBES. 

As  the  students  describe  things  they  have  learned  about 
microbes,  develop  a  list  of  these  items  on  the  chalkboard. 
Then  ask: 

ARE  THESE  MICROBES  ALIVE? 

HOW  DO  YOU  KNOW  THAT  THESE  MICROBES  ARE  ALIVE? 

WHAT  ARE  SOME  THINGS  THESE  MICROBES  CAN  DO? 

ARE  SOME  MICROBES  HARMFUL  TO  US? 
ARE  THERE  ANY  USEFUL  MICROBES? 

TODAY  WE  ARE  GOING  TO  WORK  WITH  ANOTHER  MICROBE 
WHICH  IS  USEFUL. 

Hold  up  a  package  of  yecust  and  ask: 

WHO  CAN  TELL  US  WHAT  I  HAVE  HERE? 

DOES  ANYONE  KNOW  WHAT  YEAST  IS? 

ARE  YEAST  MICROBES  ALIVE? 

HOW  COULD  WE  FIND  OUT  IF  YEAST  MICROBES  ARE  ALIVE? 


TEACHING  STRATEGIES 


ementing  Grape  Juice 

VE  BEEN  STUDYING  MICRCSES  THAT  DECOMPOSE 
S.     LET'S  SEE  HOW  MANY  THINGS  WE  CAN  LIST 
^  HAVE  LEARNED  ABOUT  THESE  MICROBES. 

dents  describe  things  they  have  learned  about 
develop  a  list  of  these  items  on  the  chalkbocu:d« 


HlESE  MICROBES  ALIVE? 

3  YOU  KNOW  THAT  THESE  MICROBES  ARE  ALIVE? 

ZVRE  SOME  THINGS  THESE  MICROBES  CAN  DO? 

OME  MICROBES  HARMFUL  TO  US? 

HERE  ANY  USEFUL  MICROBES? 

WE  ARE  GOING  TO  WORK  WITH  ANOTHER  MICROBE 
IS  USEFUL. 

package  of  yeaist  cUid  ask: 

AN  TELL  US  WHAT  I  HAVE  HERE? 

ANYONE  KNOW  WHAT  YEAST  IS? 

BAST  MICROBES  ALIVE? 

DULD  WE  FIND  OUT  IF  YEAST  MICROBES  ARE  ALIVE? 


LERiC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— recall  and  describe  variovis  ideas  about  microbes* 


— respond,  "Yes." 

**cite  evidence  such  as  growth,  eating  things ,  and 
smelling* 

— recall,  "Cause  bread  to  get  moldy,"  and  may  suggest, 
"They  cause  disease*" 

— recall  Unit  II  and  respond,  "Yes*" 

— recall  composting  setup  and  respond,  "Yes*" 


—respond,  "Yeast." 

— respond,  "I  don't  know,"  "Power,"  "Something  you 
use  to  make  bread*" 

— probably  respond,  "No*" 

"--responses  will  vary;  may  suggest  looking  at  them, 
feeding  them,  seeing  if  they  will  grow,  putting 
them  in  bromthymol  blue  solution. 


MATERIALS 


Diagram  4-7 


250  mi  wide 
mouth  fiask 


Grape  juice 


TEACHING  STRATEGIES 


IF  YEAST  MICROBES  ARE  ALIVE,  WHAT  WCXJLD  THEY 
HAVE  TO  DO  TO  GROW  AND  STAY  ALIVE? 

WE  ARE  GOING  TO  SEE  IF  WE  CAN  FEED  OUR  YEAST 
GRAPE  JUICE,     WHAT  DO  YOU  SUPPOSE  WILL  HAPPEN 
IF  WE  PUT  YEAST  IN  GRAPE  JUICE? 

Set  up  the  demonstration  as  shown  in  Diagram  4-7.  Prepare 
the  setup  including  yeeist.    Prepare  the  grape  juice 
according  to  the  directions  on  the  container.    Put  the 
remaining  grape  juice  in  the  refrigerator  for  tomorrow - 
Fill  the  flask  about  1/2  full  of  grape  juice,  add  1 
tablespoon  of  table  sugar  and  1/2  teaspoon  of  dried 
yeast.    Fill  the  test  tube  2/3  full  with  bromthyrool 
blue.    When  the  apparattis  is  con^letely  assembled,  ask: 

WHY  DID  I  CONNECT  THE  BOTTLE  CONTAINING  THE 
YEAST  TO  THE  TEST  TUBE? 


HOW  WILL  I  KNOW  IF  YEAST  CAN  BREATHE? 


WE  WILL  LEAVE  THIS  SET  UP  OVERNIGHT  AND  WILL 
EXAMINE  IT  TOMORROW. 


OVERSIGHT 


St 


Ask: 


WHAT  CHANGE  HAS  OCCURRED? 


TEACHING  STRATEGIES 


AST  MICROBES  ARE  ALIVE,  WHAT  WOULD  THEY 
TO  DO  TO  GROW  AND  STAY  ALIVE? 

E  GOING  TO  SEE  IF  WE  CAN  FEED  OUR  YEAST 
JUICE.    WHAT  DO  YOU  SUPPOSE  WILL  HAPPEN 
PUT  YEAST  IN  GRAPE  JUICE? 

demonstration  as  shown  in  Diagram  4-7.  Prepare 
including  yeast*    Prepare  the  grape  juice 
to  the  directions  on  the  container*    Put  the 
grape  juice  in  the  refrigerator  for  tomorrow, 
lask  about  1/2  full  of  grape  juice,  add  1 

of  table  sugar  and  1/2  teaspoon  of  dried 
11  the  test  tube  2/3  full  with  bromthyrool 
n  the  apparatus  is  completely  assembled,  ask: 

ID  I  CONNECT  THE  BOTTLE  CONTAINING  THE 
TO  THE  TEST  TUBE? 


ILL  I  KNOW  IF  YEAST  CAN  BREATHE? 


LL  LEAVE  THIS  SET  UP  OVERNIGHT  AND  WILL 
^E  IT  TCM)RROW. 


ovER«3carr 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— suggest  that  they  would  have  to  eat. 


—respond,  "I  don't  know,"  "Make  wine," 


ACTIVITY  4-18 
@ 


— recall  previous  activity  and  say,  "To  see  if 
they  breathe." 

— recall  previous  work  and  predict,  "It  will  turn 
yellow. " 


:HANGE  HAS  OCCURRED? 


— respond,  "Bromthymol  blue  has  changed  to  yellow." 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  DOES  THIS  TELL  US? 

IS  THIS  EVIDENCE  THAT  YEAST  MICFDBES  ARE  ALIVE? 

Review  microbes,  bromthymol  blue,  and  breathing  into  the 
tubes  of  bromthymol  blue  if  they  do  not  recall. 

Pour  some  of  the  leftover  grape  juice  from  yesterday  into 
a  beaker  and  ask  several  students  to  smell  it.  Then  have 
them  smell  the  fermented  grape  juice  from  the  setup. 


DO  THEY  SMELL  THE  SAME? 

HOW  CAN  YOU  EXPLAIN  THE  DIFFERENCE  IN  THE  SMELL? 

HOW  COULD  THE  YEAST  CAUSE  THE  GRAPE  JUICE  TO 
CHANGE? 

Discuss  all  student  responses.    Finally  say: 


YEASTS  ARE  LIVING  MICROBES.     WHEN  YEASTS  EAT 
SC»1ETHING  LIKE  GRAPE  JUICE  THEY  GIVE  OFF  A 
GAS  AND  ALCOHOL.     MAN  USES  YEASTS  TO  MAKE  WINE 
AND  BEER.     THE  SMELL  IN  THE  FLASK  WITH  THE 
YEASTS  WAS  DUE  TO  ALCOHOL.     SOME  KINDS  OF 
ALCOHOL  ARE  POISONOUS,  LIKE  RUBBING  ALCC^OL 
FOUND  IN  THE  MEDICINE  CABINET  AT  HOME.     IT  IS 
DANGEROUS  TO  DRINK  ALCOHOL  LIKE  THAT  WE  HAVE 
PRODUCED  SINCE  IT  MAY  BE  POISCWOUS.  PEOPLE 
WHO  MAKE  WINE  AND  BEER  ARE  VERY  CAREFUL  NOT 
TO  MAKE  THE  KIND  THAT  IS  P0IS(»JOUS. 

DO  YOU  THINK  THAT  ALL  MICROBES  ARE  HARMFUL 
TO  MAN? 


Ask: 


ERIC 


TEACHING  STRATEGIES 


DOES  THIS  TELL  US? 

ICS  EVIDENCE  THAT  YEAST  MICROBES  ARE  ALIVE? 

robes,  brOTithymol  blue,  and  breathing  into  the 
romthyrool  blue  if  they  do  not  recall. 

of  the  leftover  grape  juice  from  yesterday  into 
nd  ask  several  students  to  smell  it.    Then  have 
the  fermented  grape  juice  from  the  setup. 


ZY  SMELL  THE  SAME? 

YOU  EXPLAIN  THE  DIFFERENCE  IN  THE  SMELL? 


)ULD  THE  YEAST  CAUSE  THE  GRAPE  JUICE  TO 

2? 


L  student  responses.    Finally  say: 

>  ARE  LIVING  MICROBES.     WHEN  YEASTS  EAT 
IING  LIKE  GRAPE  JUICE  THEY  GIVE  OFF  A 
ID  ALCOHOL,     MAN  USES  YEASTS  TO  MAKE  WINE 
:eR.     the  SMELL  IN  THE  FLASK  WITH  THE 

WAS  DUE  TO  ALCOHOL.    SOm  KINDS  OF 
)L  ARE  POISONOUS,  LIKE  RUBBING  ALCOHOL 
IN  THE  MEDICINE  CABINET  AT  HOME.     IT  IS 
OUS  TO  DRINK  ALCOTOL  LIKE  THAT  WE  HAVE 
:ED  SINCE  IT  MAY  BE  POISC»IOUS.  PEOPLE 
^  WINE  AND  BEER  ARE  VERY  CAREFUL  NOT 
E  THE  KIND  THAT  IS  POISC»IOUS. 

THINK  THAT  ALL  MICROBES  ARE  HARMFUL 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


—respond,  "CO^  is  produced/'  "Yeast  breathes." 


— respond,  "Yes.* 


— ^respond,  "No." 

—recognize  and  respond  that  the  difference  must 
have  been  caused  by  the  yeast. 


-infer  that  the  change  must  have  been  caused  by 
something  that  the  yeast  gave  off  or  did. 


— respond,  "No."    Some  students  may  suggest  that 
yeasts  are  bad  since  drinking  alcohol  may  be 
harmful • 


MATERIALS 


TEACHING  STRATEGIES 


s 


Discuss  student  responses*    If  students  suggest  the  harmful 
effects  of  alcohol  and  roaintsiin  that  microbes  are  bad, 
ask  if  they  can  think  of  cuiy  way  that  microbes  such  as 
yeast  may  help  us.    Defer  further  discussion  until  the 
next  portion  of  the  activity  is  completed. 

Part  II.    Making  Bread 


The  recipe  that  is  given  is  extremely  single,  anyone  can 
do  it!    It  is  fail  safe  —  you  caui*t  miss.    If  you  are 
particularly  nervous  about  it,  you  might  enlist  the  aid  of 
the  school  home  economics  teacher.    Two  batches  of  bread 
will  be  made,  one  with  yeast  and  one  without  yeast. 
Students  will  observe  the  effects  of  yeast  in  making  bread, 
both  in  the  rising  and  in  the  baking  of  the  product.  If 
you  have  a  stove  at  school  to  bake  the  two  batches  of 
bread,  use  that.    The  results  will  be  dramatic.    If  not, 
terminate  the  experiment  after  the  students  observe  the 
difference  in  rising  of  the  four  loaves;  then  take  the 
dough  hcane  and  bake  it.    Bring  the  four  loaves  the  next 
day. 

Begin  the  lab  by  asking: 

WHAT  WOULD  WE  NEED  IN  ORDER  TO  MAKE  A  LOAF  OP 
BREAD? 


Then  says 

WHY  DO  YOU  SUPPOSE  YEAST  IS  USED  IN  MAKING 
BREAD? 


DO  YOU  THINK  IT  WOULD  MAKE  ANY  DIFFERENCE  IP 


IT  IS  advisable: 

ACTIVITY  EARLiY 


TO  \ 
IN 


BREAD  WAS  MADE  WITHOUT  YEAST? 


TEACHING  STRATEGIES 


udent  responses.    If  students  suggest  the  harmful 
alcohol  and  maintain  that  microbes  are  bad, 
'  can  think  of  any  way  that  microbes  such  as 

ielp  us.    Defer  ftirther  discussion  until  the 

on  of  the  activity  is  ccH&pleted. 

toking  Bread 


IT  IS  ADVISABLE 
ACTIVITY  EARCV 


that  is  given  is  extremely  sinple,  anyone  can 
is  fail  safe  —  you  can't  miss.    If  you  are 
y  nervous  about  it,  you  might  enlist  the  aid  of 
hcxne  econcxnics  teacher.    Two  batches  of  bread 
ie,  one  with  yeast  and  one  without  yeast. 
11  observe  the  effects  of  yeast  in  making  bread, 

rising  and  in  the  bcUcing  of  the  product.  If 
stove  at  school  to  bake  the  two  batches  of 
that.    The  restdts  will  be  dramatic.    If  not, 
he  experiment  after  the  students  observe  the 
in  rising  of  the  four  loaves;  then  take  the 
and  bake  it.    Bring  the  four  loaves  the  next 


ab  by  asking: 

fOULD  WE  NEED  IN  ORDER  TO  MAKE  A  LOAF  OF 


TO  START  THIS 
IN  THE  DAY 


YOU  SUPPOSE  YEAST  IS  USED  IN  MAKING 


THINK  IT  WOULD  MAKE  ANY  DIFFERENCE  IF 
WA"  "JJ""  WITHOUT  YEAST? 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-18 


Students : 


— recall  and  respond,  "Flour, "  "Salt/ 
and  "Yeast." 


"Sugar," 


-respond,  "Don't  know,"  "Makes  it  rise,"  "To 
make  it  taste  better." 


--respond,  "Don't  know,"  "Yes." 


ACTIVITY  4-18 
® 


MATERIALS 


Recipe  for  2  loaves  of  bread: 

*1  Pkg.  quick  acting  yeast 

*2  Ci?)s  lukewarm  water 

*4  Cups  sifted  all-piarpose  flour 

*1  Tablespoon  sugau: 

*2  Teaspoons  salt 

1  Mecisuring  cup 
*2  Large  bowls 
*2  Clean  cloths 
*1  Sifter 
*2  Bread  pws 

^Shortening  to  grease  pans 
♦Butter 

NOTE:    You  will  need  enough  ingre- 
dients for  4  loaves  of 
bread,    you  will  tise  no 
yeast  in  2  of  the  loaves* 

l*Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


HOW  COULD  WE  FIND  OUT? 

IP  WE  MADE  SOME  BREAD  WITH  YEAST  AND  SOME 
WITHOUT  YEAST,  WHAT  WOULD  YOU  PREDICT  WOULD 
BE  DIFFERENT? 

LET'S  MAKE  FOUR  LOAVES  OF  BREAD,  TWO  WITH 
YEAST  AND  TWO  WITHOUT,  AND  SEE  WHAT  HAPPENS. 

This  could  be  done  as  a  demonstration  or  by  groups  of 
students.    Copy  the  recipe  on  the  chalkboard  or  ditto  it 
for  students  to  follow.    Follow  the  recipe  below.  Repeat 
the  same  procedure  for  the  two  loaves  of  unleavened  bread, 
except  do  not  add  yeast.    You,  therefore,  need  not  set 
the  dough  ciside  to  rise. 

Have  the  students  help  you  demonstrate  as  much  as  possible 
if  you  do  it  as  a  demonstraticm* 

Bread  Recipe 

Dissolve  yeast  in  1  cup  of  water  (lukewarm) .    While  the 
yeast  softens,  sift  the  flour,  sugar,  and  tilt  together  in 
the  large  bowl,  then  stir  in  the  dissolved  yeast*  Add 
enough  of  the  second  cup  of  water  to  hold  the  dough 
together.    Mix  until  you  have  a  soft,  rather  sticky  dough. 
Cover  the  dough  with  a  moist  clean  cloth,  and  let  rise 
until  it  doubles  in  size  (2-4  hours)  * 

Punch  the  raised  dough  down  with  your  fist  and  give  it  a 
good  beating.    Don't  knock  all  the  air  bubbles  out.  Place 
the  dough  in  a  greased  9"  X  5"  X  3"  loaf  baking  pan,  cover 
and  let  the  dough  rise  until  it  reaches  the  top  of  the  pan 
or  doubles  in  size.    Then  bake  at  400^  for  one  hour.  If 
crust  begins  to  burn  or  gets  too  brown,  cover  with  aluminum 
foil*    Brush  the  top  with  melted  butter,  ' 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


iLD  WE  FIND  OUT? 


— suggest  making  bread  with  and  without  yeast. 


ADE  SOME  BREAD  Willi  YEAST  AND  SOME 
'  YEAST,  WHAT  WOULD  YOT  PKEDICT  WOULD 
EBENT? 


-—predictions  will  probably  vary  considerably. 


AKE  FOUR  LOAVES  OF  BREAD,  TWO  WITH 
ND  TWO  WITHOUT,  AND  SEE  WHAT  HAPPENS. 

e  done  as  a  demonstration  or  by  groups  of 
opy  the  recipe  on  the  chalkboard  or  ditto  it 

to  follow.    Follow  the  recipe  below.  Repeat 
cedure  for  the  two  loaves  of  unleavened  bread, 
t  add  yeast.    You,  therefore,  need  not  set 
ide  to  rise* 

dents  help  you  demonstrate  as  much  as  possible 
as  a  demonstration. 


St  xn  1  cup  of  water  (lukewarm).    While  the 
s,  sift  the  flour,  sugar,  and  salt  together  in 
wl,  then  stir  in  the  dissolved  yeast.  Add 
e  second  cup  of  water  to  hold  the  dough 
ix  until  you  have  a  soft,  rather  sticky  dough, 
ugh  with  a  moist  clean  cloth,  and  let  rise 
Dies  in  size  (2-4  hours) . 

ised  dough  down  with  your  fist  cmd  give  it  a 
.    Don't  knock  all  the  air  bxibbles  out.  Place 

a  greased  9^  X  5"  X  3"  loaf  baking  pan.  Cover 
aough  rise  until  it  reaches  the  top  of  the  pan 
1  size.    Then  bake  at  400®  for  one  hour*  If 

to  burn  or  gets  too  brown,  cover  with  aluminum 

the  top  with  melted  butter. 


MATERIALS 


ERLC 


TEACHING  STRATEGIES 


The  difference  between  the  two  sets  of  loaves  should  be 
dramatic.    The  difference  will  be  apparent  both  before  and 
after  baking* 


Ask: 


WHAT  DIFFERENCE  DO  YOU  SEE  IN  THE  TWO  SETS  OF 
LOAVES  OF  BREAD? 


WHAT  DO  YOU  THINK  CAUSED  THIS  DIFFERENCE? 


THINK  ABOUT  WHAT  HAPPENED  WHEN  WE  P'T  YEAST  IN 
THE  GRAPE  JUICE.  CAN  YOU  EXPLAIN  WHY  ONE  LOAF 
OF  BREAD  GOT  LARGER? 


Review  grape  juice  experience  if  necessary  to  elicit 
desired  response. 

DO  YOU  THINK  THE  Tv^O  LOAVES  WILL  TASTE  ANY 
DIFFERENT? 

Allow  students  to  taste  each  of  the  loaves. 
Then  ask: 

WHICH  KIND  OF  BREAD  WOU^D  YOU  RATHER  HAVE  IN 
A  SANDWICH? 

WHY? 

HOW  COULD  YEAST  MAKE  THE  BREAD  TASTE  DIFFERENT? 


TEACHING  STRATEGIES 


:e  between  the  two  sets  of  loaves  should  be 
le  difference  will  be  apparent  both  before  and 


FERENCE  DO  YOU  SEE  IN  THE  TWO  SETS  OF 
PF  BREAD? 


YOU  THINK  CAUSED  THIS  DIFFERENCE? 


lOUT  WHAT  HAPPENED  WHEN  WE  PUT  YEAST  IN 
'E  JUICE.  CAN  YOU  EXPLAIN  WHY  ONE  LOAF 
GOT  LARGER? 


juice  e:q>erience  if  necesscury  to  elicit 
)nse. 

HINK  THE  TWO  LOAVES  WILL  TASTE  ANY 
IT? 

:s  to  taste  each  of  the  loaves* 


:nd  of  bread  would  you  rather  have  in 

:cH? 


iD  YEAST  MAKE  THE  BREAD  TASTE  DIFFERENT? 


UERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-18 


students : 


-respond  that  the  loaf  without  the  yeeist  is 
smaller  and  flatter* 

-recognize  that  the  yeast  must  have  caused  the 
difference  since  it  was  the  only  difference  in 
the  two  treatments* 


-suggest  that  the  yeast  mxist  have  catised  the 
bread  to  rise. 


—respond,  "Yes/*  "No/*  "Maybe/* 


— respond,  "The  one  with  the  yeast/* 

—respond,  "It  tastes  better/*  "Not  so  hard/* 

—suggest  that  sanething  must  be  given  off  by  the 
yeast  that  makes  the  bread  taste  better* 


MATERIALS 


TEACHING  STRATEGIES 


s 


AKE  ALL  MICROBES  BAD  FOR  US? 

WE  HAVE  SEEN  THAT  YEASTS  MAY  BE  HELPFUL  MICROBES. 
THERE  ARE  LOTS  OF  OTHER  HELPFUL  MICROBES.  SOME 
ARE  USED  TO  MAKE  CHEESE,  OTHERS  HELP  MAKE 
SAUERKRAUT,  AND  OTHERS  ARE  USED  TO  MAKE  MEDICINES 
WHICH  HELP  US  GET  WELL  WHEN  WE  ARE  SICK. 
SCIENTISTS  TELL  US  THAT  THERE  ARE  MANY  MORE 
MICROBES  THAT  HELP  US  THAN  THERE  ARE  MICROBES 
THAT  ARE  HARMFUL  TO  US. 


ERIC 


TEACHING  STRATEGIES 


[:robes  bad  for  us? 


CN 


THAT  YEASTS  MAY  BE  HELPFUL  MICROBES. 
OTS  OF  OTHER  HELPFUL  MICROBES .  SOME 
MAKE  CHEESE,  OTHERS  HELP  MAKE 
AND  OTHERS  ARE  USED  TO  MAKE  MEDICINES 

us  get  well  when  we  are  sick, 
tell  us  that  there  are  many  more 
Sat  help  us  than  there  are  microtes 

•UL  TO  us. 


ANTICIPATED  STUDENT  BEHAVIORS 


students ; 

— respond,  "No." 
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Me  and  my^ 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a*    Understcuiding  of  what  a  cycle  is. 

b.    Understanding  of  the  role  of  decomposers. 

c«    Realization  that  certain  materials  are 
in  finite  supply. 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

2.  Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

CORE  B  OBJECTIVES: 


1.  Know  the  habitat  requirements  of  microbes 
and  other  decomposers, 

2.  indicate  how  knowledge  of  decomposers  can 
improve  man*s  environment. 

3.  Conclude  that  micrdDes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


Activity  4-19.    Completing  The  Run  Around 

ThyU  activity  aj>  mo6t  c/Uticjol  In  Cofiz  8  faecao&e  it  intho- 
ducei  tkz  concept      a  cyclz  and  aMuooM  6omz  tkz 
qaeMlonA  po&td  qjxhJUqa  in  thz  coKt,    It  u  difiiaaJU  iofi 
6tudznt&  to  appKtCAMtt  tht  vojiy  complex  Idza  o\  tho,  cycZic 
natvJit  OjJ  thz  living  mhld.   Tkis  activiXy  mJUi  mvioZy 
MVivz  ojb  an  'LnVwduction  to  thi6  idza. 


JS  FOR  THIS  ACTIVITY 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environinent 
through : 

a.  Understcinding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  decon^osers 

c.  Realization  that  certain  materials  are 
in  finite  supply. 

d.  Recognition  of  examples  of  man's  impact 
upon  the  environment. 

Comprehend  the  role  of  roan  as  an  integral 
part  of  nature,  not  apart  from  nature. 

JJECTIVES: 

Know  the  habitat  requirements  of  microbes 
and  other  decomposers. 

Indicate  how  knowledge  of  decomposers  can 
improve  mam's  environment. 

Conclude  that  microbes  contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 


TEACHING  STRATEGIES 


Completing  The  Run  Around 

U  mo6t  c/UXical  in  CoKn  8  becoude  it  ajvUw- 
izpt  oi  a  (uyctz  and  aMi^oM  4ome  oi  tkt 
id  (laKtioA  in  tht  coKt.    It  is  difiicxiJU  ioK 
)pKzcAjatz  tkz  vQAy  complzx  idza  ol  thz  cufcJUt 
living  mnld.   ThiM  adtivitij  rnJUi  rmAoJty 
itAjoductlon  to  tkU  idojoi* 

HKLC-  


UNIT  IV. 


CORE  B. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

DECOMPOSERS  IN  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-19.     COMPLETING  THE  RUN 
AROUND 


ANTICIPATED  STUDENT  BEHAVIORS 


kt  tho,  end  0|J  tkU  activijty,  zach  6tudmt  6houtd: 

--be  afa£e  to  d^iino,  tkz  mKd  cycZd. 

--be  .:b£e  to  citz  stvoJial  zxmplu  oi  aycZo^. 

--fiave  made  a  KtpKQjt^tntatLon  o^  a  mtuAot  cx/c£e. 


MATERIALS 


ACTIVITY  4-19 

@ 


Deck  of  flash  cards 
Booklet,  The,  Long  JouAnzy 

♦Large  piece  of  butcher  paper,  one 
per  student 

*Many  magazines  with  pictures 

*Tape  or  glue 

*Felt  pens 


*Not  furnished  in  materials  kit 


ERLC 


TEACHING  STRATEGIES 


Begin  by  placing  on  the  chalk  tray  the  flash  cards  arranged 
in  the  food  chain  you  used  with  your  students  at  the  begin 
ning  of  Activity  4-9.    For  example: 

HAWK^FROG--^M0SQUITO-^MAN-^C0W— #^RASS 
Then  ask: 

WHAT  HAVE  I  SHOWN  AT  THE  BOARD? 

I  ASKED  YOU  A  QUESTION  A  LONG  TIME  AGO  THAT  WE 
COULWT  ANSWER  VERY  WELL:    WHAT  EATS  A  HAWK? 


Students  will  probably  have  difficulty  with  this  question 
even  at  this  point*    Repeat  the  questions  used  earlier  in 
Activity  4-9  and  remind  them  of  the  slides  in  Activity  4-9 
and  the  activities  4-10  through  4-17.    Ask  things  such  as: 

DO  HAWKS  LIVE  FOREVER? 


WHAT  HAPPENS  TO  DEAD  HAWKS?  ANIMALS? 

WHY  AREN'T  ANIMALS  PILING  UP  OUTSIDE? 

When  students  have  identified  and  recalled  the  role  of 
deccxnposers  from  their  escperience,  complete  the  cycle  on 
the  chalkboard  as  follows: 

HAWK— #-FROG— ►ETC . 


'DECXDMPOSERS 


Then  ask: 


TEACHING  STRATEGIES 


Lacing  on  the  chalK  tray  tha  flash  cards  arranged 
1  chain  you  used  with  your  st^idents  at  the  begin- 
:ivity  4-9.    For  example; 

►^FROG-^MOSQUITO^MAN— ►COW— *-GRASS 


[ave  i  shown  at  the  boakd? 

:d  you  a  question  a  long  time  ago  that  we 
•t  answer  very  wells  what  eats  a  hawk? 


11  probably  have  difficulty  with  this  question 
s  point.    Repeat  the  questions  used  earlier  in 
9  and  remind  them  of  the  slides  in  Activity  4-9 
ivities  4-10  through  4-17.    Ask  things  such  as; 

KS  LIVE  FOREVER? 


APPENS  TO  DEAD  HAWKS?  ANIMALS? 

EN'T  ANIMALS  PILING  UP  OUTSIDE? 

ts  have  identified  and  recalled  the  role  of 

from  their  experience,  complete  the  cycle  on 
ard  as  follows; 

►►FROG— ^ETC. 
COMPOSERS 


ANTICIPATED  STUDENT  BEHAVIORS 


students; 


—recall  previous  work  and  say,  "Food  chain.' 


-recall  previous  experiences  and  respond, 
"Deccxi^sers.** 


-recall  previous  experiences  and  answer 
appropriately. 

-respond,  "They  rot,"  "Decompose." 
-respond,  "They  get  eaten  iipl" 


TEACHING  STRATEGIES 


WHAT  HAPPENS  TO  THE  HAWK  AFTER  DECOMPOSERS  EAT 
IT? 

WHAT  EATS  DECOMPOSERS? 

WHAT  HAPPENS  TO  I^AD  MICROBES? 

If  students  have  difficulty  with  this  question  review 
the  discussion  held  eaurlier  on  the  class  compost  pile. 
Probe  and  review  until  students  tell  you  that  decomposed 
things  are  put  back  into  the  soil. 

Then  ask: 

WHAT  LIVING  THINGS  NEED  SOIL  TO  GROW? 
Now  complete  the  cycle  on  the  chalkboard  as  follows: 
HAWK~*^FROG— »-M0SQUITO~*-MAN-*-COW~*^GRASS 


This  diagram  should  rctise  soioe  questions  in  your  students* 
minds.    You  must  explain  very  carefully  what  you  have  now 
made .    Ask : 

WHAT  IS  THE  SOIL  MADE  FROM? 


Again  talk  through  the  cycle  and  ask: 

DOES  THIS  MEAN  GRASS  EATS  DECOMPOSERS? 

Now  return  to  your  definition  of  decc^poser  as  one  that 
breaks  otiier  things  into  small  pieces.    In  this  case  the 
dec^posers  are  breaking  the  dead  hawk  down  into  pieces 


DECOMPOSER 


TEACHING  STRATEGIES 


>PENS  TO  THE  HAWK  AFTER  DECOMPOSERS  EAT 

?S  DECOMPOSERS? 

>PENS  TO  DEAD  MICROBES? 


lave  difficulty  with  this  question  review 
>n  held  earlier  on  the  class  ccMipost  pile. 
riew  until  students  tell  you  that  decomposed 
it  back  into  the  soil. 


ING  THINGS  NEED  SOIL  TO  GROW? 
the  cycle  on  the  chalkboard  as  follows  ^ 
■ROG— *>MOSQUITO— ^MAN— ^COW— *-^ASS 
DECOMPOSER' 

should  raise  some  questions  in  your  students* 
tust  ea^lain  very  carefully  what  you  have  now 

THE  SOIL  MADE  PROM? 

rough  the  cycle  and  ask: 

S  MEAN  GRASS  EATS  DECOMPOSERS? 

your  definition  of  decomposer  as  one  that 
things  into  small  pieces.    In  this  case  the 
re  breaking  the  dead  hawk  down  into  pieces 


LERLC 


ANTICIPATED  STUDENT  lEHAVlORS 


students : 


ACTIVITY  4-19 

@ 


— respond,  "Goes  into  the  soil," 

— respond,  "Other  decomposers,  like  microbes.** 

— respond,  "Micrc^es  are  so  tiny  they  don*t  need 
anything  to  decompose  them.    They  go  right 
into  the  soil." 


— respond,  "Plants." 


-respond,  "Little  pieces  of  rocks  and  pieces  of 
once-living  things  that  have  been  deccMnposed." 


— respond,  "It  looks  that  way.** 


MATERIALS 


TEACHING  STRATEGIES 


and  returning  the  pieces  into  the  soil.    After  this  wild 
idea,  ask: 

DOES  THIS  l£AN  THAT  GRASS  TAKES  A  PIECE  OF 
HAWK  OUT  OF  THE  SOIL? 

You  must  help  students  a  great  deal  at  this  point  and 
explain  to  them  that  materials  eure  cycled  through  nature 
and  that  a  "piece"  of  animal  may  very  well  end       in  a 
plcuit.    Of  course  the  "pieces"  we  are  talking  about  are 
atoms  and  molecules  and  therefore  not  visible. 

Introduce  the  word  "cycle"  to  your  students  now  by 
directing  their  attention  to  the  one  on  the  chalkboard. 
Say: 

NOTICE  HCW  THESE  ARROWS  GO  AROUND  IN  A  CIRCLE? 

Write  the  word  "cycle"  on  the  chalkboard. 

SCIENTISTS  USE  TOE  WORD  "CYCLE**  FOR  THINGS 
THAT  GO  AROUND  IN  CIRCLES. 

HCW  DO  you  USE  THE  WORD  CYCLE? 

WHAT  IS  GOING  AROUND  IN  CIRCLES  IN  A  MOTORCYCLE? 

Explain  that  bicycle,  tricycle,  etc.,  do  stem  from  the 
word  "cycle"  and  circles. 

The  idea  of  cjfcles  may  not  be  an  easy  one  for  your  stuJents 
Be  patient  aad  give  them  Msistance. 

Continue  now  by  retixming  to  the  booklet,  Tfee  Long 
JooAnej/.    Read  through  the  booklet  again,  quickly  reviewing 
the  story  with  your  students.    Then  say: 


ERIC 


TEACHING  STRATEGIES 


ling  the  pieces  into  the  soil.    After  this  wild 


THIS  MEAN  THAT  GRASS  TAKES  A  PIECE  OF 
OUT  OF  THE  SOIL? 

elp  students  a  i^reat  deal  at  this  point  and 
them  that  materials  are  cycled  through  nature 
"piece"  of  animal  may  very  well  end  up  in  a 
course  the  "pieces"  we  are  talking  about  are 

molecules  and  therefore  not  visible. 

the  word  "cycle"  to  your  students  now  by 
their  attention  to  the  one  on  the  chalkboard. 


2  HOW  THESE  ARROWS  GO  AROUND  IN  A  CIRCLE? 

4ord  "cycle"  on  the  chalkboard. 

PISTS  USE  THE  WORD  "CYCLE"  FOR  THINGS 
30  ABOUND  IN  CIRCLES. 

)  you  USE  THE  WORD  CYCLE? 

tS  GOING  AROUND  IN  CIRCLES  IN  A  MOTORCYCLE? 

It  bicycle,  tricycle,  etc.,  do  stem  from  the 
s"  and  circles. 

:  cycles  may  not  be  an  easy  one  for  your  students 
and  give  them  assistance « 

3W  by  returning  to  the  booklet,  Thz  Long 

lead  thiough  the  booklet  again,  quickly  reviewing 

rith  your  students.    Then  saj  : 


-ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— will  be  confused  at  this  point. 


— respond,  "Motorcycle." 
—respond,  "The  wheels," 


TEACHING  STRATEGIES 


IN  THE  STORY  WE  SAW  WHERE  PART  OF  OUR  HAIR  CAME 
FROM.  WHAT  WOULD  HAPPEN  TO  YOUR  HAIR  IF  IT  WAS 
CUT  OFF  AND  THROWN  OUTSIDE? 

Now  help  your  ctiadents  trace  their  cut-off  hair  through 
Th(L  Long  JouAmy  back  to  themselves  as  shown: 


ME— *-HAI  R— ^-DECOMPOSERS 


AIR— #-CLOVER 

/  N 

SOIL-*— CLOVER 


GRASSHOPPEi; 


HAMBURGER^STEER-i— HAY^HAWK  DROPPING— SNAKE— FROG 

WHAT  DO  WE  HAVE  DRAWN  ON  THE  CHALKBOARD? 
If  they  do  not  say  this,  ask: 
DO  THINGS  GO  AROUND  IN  A  CIRCLE? 
WHAT  DO  WE  CALL  THINGS  THAT  GO  AROUND 

IN  A  circle:? 

COULD  vOUR  "PIECES"  OF  HAIR  GO  TO  SOME  OTHER 
PERSON? 

If  students  answer  "No,"  ask: 
COULD  SQMECMJE  ELSE  EAT  THE  HAMBURGER? 
COULD  THEY  THEN  GET  YOUR  HAIR  PIECES? 

Then  ask: 

WHAT  IS  A  CYCLE? 

WHAT  LIVING  THINGS  SEEM  TO  HELP  MAKE  CYCLES  OUT 
OF  FOOD  CHAINS? 


TEACHING  STRATEGIES 


3T0RY  WE  SAW  WHERE  PART  OF  OUR  HAIR  CAME 
WAT  WOULD  HAPPEN  TO  YOUR  HAIR  IF  IT  WAS 
^AND  THROWN  OUTSIDE? 

:  students  trace  their  cut-off  hair  through 
me.y  back  to  themselves  as  shovm: 


^^DECOMPOSERS 


AIR— ^CLOVER 
SOIL-*— CLOVER 


GRASSHOPPEi; 


-STEER-*— HAY-*— HAWK  DROPPING^SNAKE-*— FROG 

WE  HAVE  DRAWN  ON  THE  CHALKBOARD? 

they  do  not  say  this^  ask: 

rniNGS  GO  AROUND  IN  A  CIRCLE? 

r  DO  WE  CALL  THINGS  THAT  GO  AROUND 
h  CIRCLE? 

IJR  "PIECES"  OF  HAIR  GO  TO  SOME  OTHER 

students  answer  "No,"  ask: 
[iD  SOMEONE  ELSE  EAT  THE  HAMBURGER? 
liD  THEY  THEN  GET  YOUR  HAIR  PIECES? 

i  CYCLE? 

NG  THINGS  SEEM  TO  HELP  MAKE  CYCLES  OUT 
H/-  o 

r-ERLC  _ 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


— respond,  "Blow  away,"  "Decompose." 


ACTIVITY  4-19 

® 


— respond,  "A  cycle." 

—respond,  "Yes." 
—respond,  "A  cycle." 
— infer,  "Yes." 

—respond,  "Yes." 
— jnfar,  "Yes." 

--respond,  "Something  that  goes  in  circles." 
--respond ,  "Decomposers . " 


ACTIVITY  4-19 

® 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  DO  DECOMPOSERS  DO  THAT  MAKES  THEM  SO 
IMPORTANT  IN  CYCLES? 


Now  direct  students  to  make  an  example  of  a  cycle.  Give 
them  a  piece  of  butcher  paper,  tape,  and  many  magazines 
and  see  if  they  can  pictxire  a  cycle.    Have  them  connect 
their  pictures  with  arrows  drawn  with  the  felt  pens.  They 
undoubtedly  will  have  to  write  in  the  word  "Decomposers" 
in  their  cycle  because  they  will  probably  not  find  pictures 
of  them  or  will  not  recognize  them  if  they  did.  Assist 
them  in  this  task  but  do  not  tell  them  what  to  do.  When 
each  student  has  f^.nished  his  cycle  have  him  display  it 
and  explain  it  to  the  class*    Allow  the  class  to  criticize 
the  cycle  and  find  errors.    As  errors  are  identified,  have 
students  correct  them  with  their  felt  pens. 

This  activity  will  be  a  good  gauge  to  tell  you  whether  yovir 
students  imderstand  food  chains  as  well  as  a  cycle.  If 
most  students  have  made  a  good  cycle,  continue  with  the 
next  activity.    Give  extra  help  to  those  who  did  not 
con^rehend  the  ideas  before  going  on. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


X)  EECOMPOSERS  DO  THAT  MAKES  THEM  SO 
i?ANT  IN  CYCLES? 


recall  previous  work  and  respond,  "Break  things 
dovm." 


st\]dents  to  make  an  example  of  a  cycle.  Give 
:e  of  butcher  paper,  tape,  and  many  magazines 
they  can  picture  a  cycle.    Have  them  connect 
ires  with  arrows  drawn  with  the  felt  pens.  They 
f  will  have  to  write  in  the  word  "Decomposers" 
'cle  because  they  will  probably  not  find  pictures 
will  not  recognize  them  if  they  did.  Assist 
-s  task  but  do  not  tell  them  what  to  do.  When 
It  has  fp.nished  his  cycle  have  him  display  it 
I  it  to  the  class.    Allow  the  class  to  criticize 
ind  find  errors.    As  errors  are  identified,  have 
rrect  them  with  their  felt  pens. 

ty  will  be  a  good  gauge  to  tell  you  whether  your 
dersteuid  food  ch£d.ns  cis  well  as  a  cycle.  If 
ts  have  made  a  good  cycle,  continue  with  the 
ty.    Give  extra  help  to  those  who  did  not 
the  ideais  before  going  on. 


-ERIC. 


B 

O 

u 

< 

I 

0) 

JC 

O  H 
O  ^ 
0) 
•  H 
>  & 

^  e 

H  a 


> 


ERIC 


0) 

1  5 


4^ 


0) 


O  0) 
O  O 

c 

0)  0) 


I 

m 

ft  jg 

^  c 
c  o 


4J 
C 
0) 

0) 

WO*-' 


H  H 


0) 

rH 

•3 

•H 

rH 

C 

^ 

D 

•H 

U 

0) 

(0 

0 

•H 

0) 

tM 

D 

tM 

•8 

•H 

0 

C 

:§ 

Q 

D 

□ 

□ 

•0 

Q) 

4^ 

0) 

0> 

o 

0 

4^ 

0 

r 

8 

M 

o 

m 

□ 

□ 

0) 

H 

•H 

CT 

0) 

0 

m 

cn 

0 

u 

0 

□ 

ok 

Er 

m 

etc 

□ 

m 

m 

0) 

0» 

0) 

m 

m 

0 

to 

u 

□ 

□ 

•0 
O  0) 


C  0) 
O  0) 


□ 


4i 


4J 


ft 

•H 

0 


0) 


C  : 
U 

ft  = 

c 
m 


^  o 
c 

cn  0) 


•0 

3 


•H 

u 

I 


CO 


4i 

0)  41 


0) 
0) 
0) 

■5! 


4) 
g 

o 
o 


□  □ 


V) 
•H 
•0 
iH 
•H 

•g 

O 
O 
4i 


4i 


4J 

0) 


6 

c 

01 
iH 

xpla 

Prob 

u 

c 

iH 

D 

0) 

g 

O 

0) 

•H 

tp 

«f4 
(M 

<d 
Oi 

•H 

1 

1 

•0 

0 

0 

too 

z 

□ 

□ 

>1 

0) 

8 


□  □ 


4i 


cn  tP 


□  n 


CO 

CO 

H  > 
0)  0) 
>  iH 
0) 


>i  m 

m  o 
3C  > 


o>  o 


CO 
0) 

□ 


o 

g 

0) 
M 
0) 


s 

o 

•H 

O 
0 


0) 

•g 

0) 
0) 

u 


CO 
0) 


5* 

CO 
CO 
0) 

o 
o 

CO 

O 
CO 

•5! 

0) 
M 

§ 

CO 
CO 
0) 

o 
o 
0 


o 

(0 

0 


0) 


o 

a 


o 
z 


CO 
0) 

>4 


0) 

•o 

•H 
D 

O 

0) 

>1 

CO 

0) 
CO 

o 

& 

D 
ft 

0) 

5 


rH 

0 

>i 

•5! 


11^ 


CO 

CO 

0) 

iH 

□ 

01 

« 

c 

E 

•H 

1 

1 

iH 

tP 

C 
•H 

U 

tP 

1 

0) 

01 

CO 

X 

□ 

th 

u 

0 

0 

□ 

z 

□ 

the 

•0 
0) 

g 

o 

^• 

•5! 

4^ 
O 
(0 

CO 
•H 


O 
CO 

ft 

0) 
M 


CO 
•0 
0) 

g 

I 
I 

% 

>  < 

O 
10 

CO 


0) 

«H  CO 

•H  ID 

X  OJ 

*J  0) 

9  I 


CN 


•H 

o 


3 

O  0) 

•H  (0 

•H  O 

a  4^ 


0) 

Id 
o 

H  O 


O  « 

o  u 


O 

O 
(0 

(0 


«  O 

D  « 

□ 


•P 
O 

o 

<0  '0 

□ 


s. 

o  ^ 

Its  o 


01  fO 
C  0) 
O  0) 

2  C 


□ 


•P 

<o  o 

□ 


0) 

C  0) 
O  0) 
2  C 


c 

I 


M 

o  ^ 


0) 


>1 
o 

C  m 
0)  - 

u 

10  - 

§ 


(0  U) 
w  o 

c 

0)  0) 

•H  -H 
H  iH 
CO  0) 


•P 


10 


BSCS  Evaluation:    EMH  Feedback  Form  Ic 


0) 

•p 

O 

o 

•p 


□  □ 


0) 


•p 


0) 


0) 


>1 

<P 


3 

O 

IN 


o 
o 


>1 

0) 
10 
0) 


8  8 

•P  4^ 

□  □ 


•P 


3  3 

□  □ 


0) 
(0 
O 


0) 

rH 

! 

c 

10 

•P 

0) 

g 

0) 

-Pa 

1 

0 

0 

□ 

□ 

0) 

□ 


o 
•p 

•& 

o 
c 

0) 

M 

<0 
0) 


0) 

c 
o 

•rl 

•P 

o 

M 

0) 
C 


0) 

•g 

0) 
4^ 

Q) 
U 


as   o  H 


0) 

□ 


2 

rH 
0) 

0) 
0) 
0) 

o 

0) 

o 

Q) 

> 
0) 
M 

§ 

10 
10 
0) 

o 
o 

10 

o 

CO 
0) 

3 


0) 

u 


M 


rH 

IT 

> 

•rl 

O 
<0 

I 


c 

(0 
rH 


CO 
0) 

□ 


□ 


0) 

1 


O 
<0 

10 

O 
10 

u 

& 

<0 

0) 
M 

I 


CO  ^ 

CO  -H 
0) 

JZ  o 

^  u 

U  V 

S  ' 


□ 


'0 
0) 

£  O 

I  CO 
I  0) 

c 

•H  (0 

<o  m 

>  S 
ph  Id 

5-g 

M  -n 
O  Id 
»  £ 


□ 


0) 

CO  CO 
0)  0>l 


(0  CO 
O  M 


>□ 

O 
(0 


COI 

0) 

•HI 

rH 

COI 

•H 

<0I 

0 

1 

CM 

0)1 

0)1 

•H 

u 

«a<i 

<P 

1  1 

Id 

in 


□ 


TJ 
0) 
•  CO 
TJ  -H 
0)  > 
JtP  0) 

s  ^ 

0)  g 
O 

c 

'0 
0) 
0) 

c 
c 

fO  0) 


S 

(0 
(0 

CO 
0) 

> 

(0 

o 


(0 


3 

o 
us 

CO 

> 
•H 
4i 
O 
<0 


CO 

u 

04  CO 

%  <W 
rH  O 

CO 

St: 

<0  (0 

5  -P  0) 

s- 

P4 


0) 


0) 
rH 

O 

& 


o 


o 


1^ 


0) 


0) 

£ 

c 

CO 

-g 

(0 
0) 

♦H 

Q 


O 

□ 


CO 
0) 

□ 


00 


c 

§ 

o 
o 


CO 

c 
o 

CO 

I 

M 

O 


g 
8 


0^ 


o 


O 


I 
I 


o 
« 

I 


•0 


n 

Id 

0) 

•a 

01 

u 


8 


□o □□ □  □ 


^^^^^^^e  and  my 
[n^*^^Envlronment 

OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
uKicexiaxs  ana  organisios  in  the  environment 
through : 

a.    Understanding  of  what  a  cycle  is. 

Understanding  of  the  role  of  deccnr^sers. 

d.    Recognition  of  e'xanples  of  man's  impact 
upon  the  environment « 

CORE  B  OBJECTIVES: 

2.  Indicate  how  knowledge  of  decomposers  can 
improve  roan's  environment. 

3.  Conclude  that  microbes  , contribute  to  man's 
well-being  as  well  as  pose  problems  for  man. 

MATERIALS 

TEACHING  STRATEGIES 

*35inm  Slide  projector 
Worksheet  4-9 
Slides  4-29  through  4-32 

^Not  furnished  in  materials  kit 

{IC  1 

Activity  4-20.    Review  Of  Success 

Tklt  Jitvlow  0|J  ^ucce64  CjomlsU      ^ou/i  maUiplz  choicz 
que^ttoifis.    U6e  thz  questions  to  a66t&^  tiit  4acce6^  oi 
youJi  6tude.nt6  6incz  bit  lajbt  Ktvloi/o. 

Distribute  Worksheet  4-9  and  have  each  student  put  his 
name  on  it. 

Project  each  question  separately.    Read  the  question  and 
choices  aloud  to  the  students.    Allow  ample  time  for  them 
to  mark  their  worksheets.    Repeat  this  procedure  for  the 
next  three  questions. 

After  all  stiidents  have  had  the  cpporttinity  to  answer  all 
of  the  questions,  collect  the  worksheets.    Then  project 

tUS  FOR  THIS  ACTIVITY 
ALS: 

Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a.    Understanding  of  what  a  cycle  is. 

b*    Understanding  of  the  role  of  decoii$>osers 

d.    Recognition  of  examples  of  roan's  impact 
upon  the  environment. 

OBJECTIVES: 

Indicate  how  knowledge  of  decomposers  can 
i:  prove  man's  environment* 

Conclude  that  micrcd>es  contribute  to  man's 
well-being  as  well  as  pose  prcA)lems  for  man. 


TEACHING  STRATEGIES 


K    Review  Of  Success 

4'xcce6^  coMi6t6  oi  jJooA  muZtiptz  choice. 
lAe  ike  quz&tioM  to  as6U6  the  -6acce6-6  o^ 
JbinLZ  thz  last  Aevim. 

)rksheet  4-9  and  have  each  student  put  his 


question  separately.    Read  the  question  and 

to  the  students*    Allow  ample  time  for  them 
:  worksheets.    Repeat  this  procedure  for  the 
lest  ions . 

dents  have  had  the  opportunity  to  answer  all 
ons,  collect  the  worksheets*    Then  project 

hERLC  


UNIT  IV. 


CORE 


TRANSFER  AND  CYCLING 
OP  MATERIALS  IN  Mi 
ENVIRONMENT 

IKCOMPOSERS  IN  My 
ENVIRONMENT 


BSCS 


ACTIVITY  4-20.    REVIEW  OP  SUCCESS 


ANTICIPATED  STUDENT  BEHAVIORS 


^  the.  end  0^  thii  actlv^Xy,  eac/t  student  6kould: 
—kave.  on&vieKed  the  iouA  quutlom  on  kU  wonh^heet. 


ACTIVITY  4-20 

@ 


MATERIALS 


er|c 


Worksheet  4-9 
Slide  4-29 

•  o— o — o— o 


-  oo-o 
o 


Slide  4-30 


I  (   NUNIt  CM  Mtm 


"1 


wmmtmmoma 


SUde  4-31 


t  m.n wm m twn v  mm  mm^  •)> «us) 

«•  ft  «  flllf  «]Ti«f  HKt   *]<«  u»  9  M«r  'tis 


6^ 


*  tm  Mi  imtmut  n  tm 'm  w 

j^/ WWWS  iH  M II*  «  ] 


It  It  W  t  »K«K  ! 


TEACHING  STRATEGIES 


each  slide  and  discuss  the  answers  with  them.    Have  them 
defend  their  choices.    After  class  tally  the  students* 
answers  on  Tallysheet  4-7.    Consider  whether  the  whole  class 
needs  further  review  or  if  a  few  individuals  need  special 
attention. 

Then  proceed  to  the  next  core. 


Slide 

4-32 

J- 

-  4 

-  1 

i  - 

— Il 

TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


Id  discuss  the  answers  with  them.    Have  them 
choices.    After  class  tally  the  students* 
illysheet  4-7.    Consider  whether  the  \ihole  class 
;  review  or  if  a  few  individuals  need  special 


to  the  next  core. 
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BSCS  Evaluatio.i:    ENH  Feedback  Perm  Ic 
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BSCS  Evaluation:    ENH  Feedback  Form  2a 
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NEW  STUDENTS  ENTERING  DURING  THIS  CORE 


Date  Entered 

Last  Nane     Naae  Used 

Ethnic  Grovp 

Sex 

Blrthdate 

Test  date 

Test 

Total 

W 

B 

S 

0 

M  F 

W  B  0 

W 

B 

S 

0 

M  F 

W  B  0 

W 

B 

s 

0 

M  F 

W  B  0 

W 

B 

s 

0 

M  F 

W  B  0 

STUDENTS  DROPPED  IN  THIS  PERIOD 


Date  Dropped 

Last  Name  First 

W  >  wnite 
B  »  black 
S  «  Spanish- 
American 
0  s  other 


ADDITICMAL  INFORHATION  ON  NEW  STUDENTS: 


W  =  Wise 

B  =  Binet 
0  =  other 
(name) 


erJc 


NEW  STUDENTS  ENTERING  DURING  THIS  CX)RE 


roup 

Sex 

Birthdate 

Test  date 

Test 

Total 

Verbal 

Perforaamce 

Previous  Test  Score 

5  0 

M  F 

W  B  0 

S  0 

M  F 

W  B  0 

S  0 

N  F 

W  B  0 

S  0 

M  F 

W  B  0 

e  W  «  Wise 

^  B  »  Binet 

ish-  O  «  other 
i^can  (nane) 
c 
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01 


4. 
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V 

ERLC 


e  and  my* 
Environment 


UNIT  IV,  TRANSFER  AND  CYCLING  OF  MATERIALS  IN  MY  ENVIRONMEI 
CORE  C.     GARBAGE  AND  MY  ENVIRONMENT 


AIMS  FOR  MB  AND  ENVIRMIMEtrr 

EEVEIOPMENT  IN  EACH  CHILD  OP  A  SENSE  OF  IDENTIXy  AS  A 
PERSON  MHO  HAS  SOME  DECTEE  OF  OMJTROL  OVER  AND  CAN  ACT 
ON  HIS  ENVIRCWMENT.    This  irill  lead  to  a  degree  of 
self-detexnination  based  on  a  rational  coping  with 
situations  rather  than  on  a  passive  ccntpliance  or  an 
inipufsive  response  to  problems. 

DEraiOPMENT  IN  EACH  CHILD  OF  A  SUCCESS  SYNDROME, 
More  than  anything  else,  each  activity  is  intended 
to  be  a  sui-CGSs  esqperience  for  each  dild.    It  is 
the  teacher's  responsibility  —  ali&:)st  obligation  — 
to  see  that  each  child  succeeds  at  h  level  that  is 
challenging  to  his  abilities  and  that  preserves  his 
self-respect.    It  is  a  further  i^sponsibility  of  the 
teacher  to  point  out  his  achievement.    The  students 
as  a  group  should  help  each  individual  fit  irtiat  he 
has  dcme  into  a  pattern  of  accos^lishment. 
l^VEIXDPMBNT  IN  EACH  CHILD  OP  AN  INTEREST  THAT  COULD 
BECOME  A  HOBBY  OR  AVOCATION  OVER  A  LIFETIME  (throu^ 
an  ejqposure  to  an  array  of  esqperiences  in  science) . 
It  is  hoped  that  many  children  will  find  some  area  ~ 
perhaps  growing  plants,  caring  for  aniinals,  identi- 
^ing  flowers,  collecting  things,  or  sinpJ  /  enjo/ing 
outings  into  the  country  ~  that  they  feel  strongly 
about  and  can  develop  some  coiqpetence  or  knowledge 
in.    This  would  provide  a  means  of  self-e3q>ressi<m, 
and  (perii^^s)  allow  some  degree  of  sharing  or  involve- 
ment with  others. 

DEVEIX)PMENT  IN  EACH  CHILD  OF  A  SENSE  OF  RELATIONSHIP 
AND  EMPATHY  WITH  OTHEa  LIVING  THIN(».    It  is  hoped 
that  this  will  lead  to  a  positive  regard  and  caring 
about  i^at  affects  them  as  ind'.viduals  and  as  a  group, 
because  i^at  affects  them  affects  the  ccomnmity  of  man. 
DEVELOPM^  IN  EACH  CHIIJ)  OF  AK  UNDERSTANDING  OP 
EN7lIONIflbrrAL  CONDITIONS  that  wiU  lead  to  a  sense  jt 
responsiSLlity  for  the  environment  and  acticms  that 
protect,  or  isqprove  it. 


UNIT 

1.  Appreciate  the  cycling  relationships 
through: 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  decc 

c.  Realization  that  certain  material 

d.  Recognition  of  examples  of  man's 

2.  Comprehend  the  role  of  man  as  cm  intc 


OBJECTIV 

Perce 've  that  garf)age  (solid  waste)  i 

a.  Understanding  of  the  concept  of  b 

b.  Realization  that  satis factiory  sol 

c.  Description  cf  daily  garbage. 
Accept  the  need  for  recycling  material 

a.  Recojnition  that  certain  material: 

b.  Identification  of  uses  for  varioui 

c.  Accofiiaishment  of  a  recycling  tasl 
E3diibit  a  positive  attitude  toward  mi< 
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UNIT  IV  GOALS 

1.  Appreciate  the  cycling  relationships  oi  the  materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  ^Aiat  a  cycle  is. 

b.  Understanding  of  the  role  of  decoii^>osers* 

c.  Realization  that  certain  materials  are  in  finite  si^ly. 

d.  Hecognition  of  exanples  of  man's  iiic>act  vpon  the  environment. 

2.  Comprehend  the  role  of  man  as  an  integral  part  of  nature,  not  apart  from  nature. 


OBJECTIVES  OF  CORE  C 

1.  Perceive  that  garf)age  (solid  waste)  is  a  man-made  problem  throu^  his: 

a.  Understanding  of  the  concept  of  biodegradable  and  nonbiodegradable, 

b.  Realization  that  satisfactory  solid  waste  disposal  is  difficult. 

c.  Description  of  daily  garbage. 

2.  Accept  the  need  for  recycling  materials  throu^i  his: 

a.  Recognition  that  certain  materials  are  in  finite  supply. 

b.  Identification  of  uses  for  various  components  of  solid  waste. 

c.  Accomplishment  of  a  recycling  task. 

3.  Exhibit  a^  positive  attitude  toward  microbes  that  deconrose  garbage. 
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Environment 
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CORE  C  RATI(mi£ 

Attention  is  now  focused  on  ^Aiat  the  layman  often  considers  to 
be  the  terminus  of  energy  and  material  chains  and  cycles  garibaie. 
In  a  practical  and  short-term  sense,  this  is  true  for  such  discards 
as  glass,  metal,  and  plastics  in  irtiose  coinpounds  the  energy  and  atoms 
of  r^^tter  are  locked  as  permanently  as  they  axe  in  the  bedrock.  To 
perceive  the  problem  created  by  man's  use  and  disposal  of  materials, 
as  well  as  to  realize  the  necessity  for  quickly  returning  the  materials 
to  natural  or  man-made  cycles,  a  study  of  gaii>age  is  germane. 

Once  there  is  an  acknowledgment  that  a  problem  exists,  a  solution 
or  accommodation  to  it  can  be  tackled,    it  is  in  this  final  core  of 
the  unit  that  the  student  can  be  given  the  background  and  ractical 
knowledge  to  exert  some  control  over  his  immediate  environment  and  to 
modify  his  behavior  to  alleviate  rather  than  aggravate  the  problem. 
It  is  here,  then,  that  the  concepts  of  biodegradable,  recycling, 
and  ooi^xjsting  can  be  used  as  a  potential  basis  for  behavior 
modificr.tion. 


ERIC 
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BACKGRCXJMD  INFORMATI(»I  FOR  THE  TEACHER 

Activity  4-21  and  4-22  involve  weighing  and  sorting  one  day's  accumn- 
latxon  of  gaiiaage  by  each  student  and  using  this  data  to  suggest  what  a 
daily  accuittulation  for  the  city  might  be.    You  will  need  to  find  out  the 
P9Pulation  of  your  city,    a  note  sent  home  to  the  parent  asking  coopera- 
tion for  the  home  collection  is  recommended.    A  worksheet  is  included  to 
expedite  the  collection  of  the  data.    In  separating  trash  into  rategories, 
students  will  probably  find  that  paper  is  the  largest  single  component. 
Inquxry  is  then  directed  towards  recycling  some  of  these  materials. 

The  film  Ganbagt  serves  aa  the  beisis  for  Activity  4-23.    IT  is 
ESSENTIAL  THAT  TIIIS  BE  ORDERED  WELL  IN  Am'ANCE  AND  THAT  IT  BE  l^ED  IM 
THE  PROPER  SEgUETICE  OF  ACTIVITIES.    It  is  designed  to  have  impact  and 
presents  the  problem  of  trash  with  a  depth  seldom  th  /raht  of.    in  a 
trip  to  a  trash  collection  or  disposal  center,  Activli],  4-24  serves  as 
a  natural  follow-i^.    it  does  require  added  planning  on  the  part  of  the 
teacher,  but  the  results  should  indicate  that  the  time  was  well  spent. 

Groundwork  for  re<^ciing  has  been  laid.    The  RccycJUng  Payo^^ 
ga'Bo,  Activity  4-25,  is  arbitrarily  designed  po  that  the  person  Who 
reqrcles  during  the  game  wins.    However  true  *:his  may  be  someday 
in  the  real  sense,  fortunately  we  have  not  yet  reached  the  crisis  state 
of  affairs  trtiere  there  is  no  alternative  but  to  recycle  at  any  cost. 

Activity  4-26  is  a  completion  of  previous  activities  in  the  pense 
that  the  biodegradable  elements  of  the  cooiEOst  are  humus,  or  very  close 
to  it,  and  wi7.1  be  put  to  a  practical  use  as  a  planting  medium.  The 
nonbiodegradaltle  materials  will  have  decon^sed.    A  review  of  terms  and 
coi^nents  of  the  coii?)ost  is  included  in  the  activity,  along  with  a 
time  diart  to  be  constructed  on  the  chal1§board.    If  there  is  not  enou^ 
compost  to  fill  vp  each  peat  pot,  use  some  soil,  pointing  out  to  the 
students  that  mixing  soil  with  coi!?>ost  is  the  way  con^wst  is  usually 
used  in  gardening.    The  three  plants  used  here  were  ijalected  for  the 
tollowing  reasons  that  you  may  decide  to  use  for  discussion t  Marigolds 
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BACKGROUND  INFORMATION  FOR  THE  TEACHER  (continued) 


are  generally  relatively  easy  to  germinate  and  grow,  easy  to  obtain 
either  as  plants  or  seeds  if  the  student  wants  irore^  excellent  border 
plants  for  the  garden,  and  natural  insecticides,  i.e.,  they  have  natural 
juices  ^ich  repel  some  insects;  Sensitive  plants  are  interesting  and 
unique  ornamentals;  the  leaves  will  fold       at  the  slightest  touch,  to 
fully  e^and  and  recover  in  fifteen  to  twenty  minutes.    The  bean  plants 
are  legume  and  will  help  restore  nitrogen  to  the  soil;  the  fruit,  a  pod, 
should  be  familiar  to  many  sttidents,  and  if  taken  care  of  properly, 
will  produce  a  seed  that  can  be  planted  again.    It  will  probably 
enhance  germination  to  soak  aHl  the  seeds  overnight  before  planting. 

Two  activities,  4-27  and  4-28,  provide  ttie  opportunity  for  recycling 
in  the  more  traditional  and  concrete  sense.    Spend  time  on  them,  since 
these  are  very  practical  ways  in  which  the  student  can  beccMne  involved  and 
can  demonstrate  his  understanding. 

A  final  review  of  success.  Activity  4-29,  can  serve  as  an  instruc- 
--tional  assessment  prior  to  the  start  ol  the  next  unit. 
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NOTE:    Some  activities  Undicate.d  In  ^aJUcs  and  an  10  In  tht  m 
be  prepared  several  days  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  si:^plies  neede 


Activity  Number,  Page, 
Tentative  Teaching  Date 


4-21.    Garbage  Weighers 


Page 


Date  planned 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Bags  of  garbage 


Bag  of  garbage 


String 

Plastic  garbage  bags  or 
recycled  plastic  bags 


Plastic  or  rubber  gloves 


Materials  in  Sv^ply  Kit 


Spring  balemce 
Worksheet  4-10 
Slide  4-32 


(ItaJUu  one 


One  bag  peA  6tiM 
tho.  T^adieA  P\ 
pnzpa/ui  thz  6a 
activAJy.  Twi 
6tudmU  oj{  tl 

Vou  mu^t  aZ6o  a 
in  the.  activ^b 
ihat  may  hxvz 

One  ball  (stronc 

Onz  poA  6twitnt. 
havz  6tadtntii 
a6ed  in  tltls  c 
Om  paVi  poA  6ti. 
One  per  class 
Garbage  Amounts 
Worksheet  4-10 


4-22*    Garbage  Probe 


Page 


Date  planned 


Plastic  or  rubber  gloves 

Newspaper 

Spoons 

Pails  or  plastic  ice  cream 
buckets 

Compost 

Packages  with  the  term 
biodegradable  on  them 


Spring  balance 


Worksheet  4-4 


One  paOt  poji  6tL 
Large  quantity  t 
Several  per*  cla£ 

Six  pVl  cloAl 
One  per  clasf> 
Started  and  usee 

Hunt  ioH.  thz^t  4 
Activity  4  22. 
Previously  fille 


PLANNING  GUIDE 

\e  activities  Undicottd  in  4JtaJUcs  and  an  1^  in  thz  moAgin)  must 
prepared  se^^ral  days  or  weeks  in  advance*    Use  this  summary  as 
eadiing  and  preparation  schedule.    All  siqpplies  needed  are  listed. 
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t  of  Supplies  Needed 


sh 


Materietls  in  Si;9ply  Kit 


Notes  and  Suggestions  to  Teacher 
iJtaLiu  and  KnAou)  Indicate  Advance  PKzpanation  VVizctionA) 


es 


Spring  balance 
Worksheet  4-10 
Slide  4-32 


One  bag  poA  6tadznt,    Hota  thz  pAtplannlng  dVizoJUoM  givQ,n  in 
thz  TzadWi  VKQjpoMJUjon  6zction  oi  Activity  4-21.    You  mast 
pAejpaAz  tht  JStJodoMtA  ioA  tht  activity  one  mck  bc^oKc  the 
activity.    Tijoo  day6  be^Jo/cc  the  activity  you  mu6t  hmind 
6tudmt6  oi  thoAA  HjzMpoMihAjUJty* 

Vou  mu^t  aJUo  cjontnibatc  o,ic  bag  o^  gaAbagc  and  be  a  pa/iticipant 
in  the  activity.    VouA  baa  can  aho  be  ti&td  by  any  6tadeifvt6 
that  may  have  ^o^gotten  ^eUi  o^n. 

One  ball  (strong  enough  to  suspend  a  25  lb*  weight) 

One  pcK  student.    tdeaJUy  about  ti/oo  voeek^  btioKc  the  activity 
have  6tudent6  6taAt  collecting  Ixuige  plastic  bag^  to  be 
u^ed  in  thU  activity. 

One  paiA  pen.  student.    Get  a  va/iiety  o^  6ize6. 

One  per  class 

Garbage  Amounts 

Worksheet  4-10 


es 


ream 


m 


Spring  balance 


Worksheet  4-4 
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One  paiA  pen.  student.    Get  a  va/ticty  o^  6ize6. 
Large  quantity  tu  spread  out  around  the  room* 
Several  per  class 

Sex  pen  cla66 
One  per  class 

Started  and  used  in  Core  B  of  Unit  IV 

Hunt  ioK  thue  6evenal  day6  in  advance  oi  youA  dUcu^^ion  in 

Activity  4- 22. 
Previously  filled  in  by  students  in  Core  B 
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NOTE:    Some  activities  [Indicatzd  in  italics  and  an  0  in  thd 
be  prepared  several  day^  or  weeks  in  advance.    Use  this 
a  teaching  and  preparation  schedule.    All  supplies  need 


Activity  Nuinber,  Page, 
Tentative  Teaching  Date 


4-23.  Garbage 


Page 


Date  planned 


4*24.    It^s  A  Real  Dun^ 


Page 


Date  planned 


  Check  List  of  Supplies  Needed 

 1  

Materials  You  Furnish       I     Materials  in  Si^ly  Kit 


leant  Movie  sound  projector 
Screen 

Film,  GoJiboQiL 
Media  Department 
Holt,  Rinehart  and 
Winston,  Inc* 
383  Madison  Avenue 
New  York,  Hew  York  10017 


[Italics  a> 


matfittu  in  ad\ 
tana*  It  ca\ 
$135.00.  Wui 


ioK  tha  doXcu 
and  oAAongmi 


4-25.    The  Recycling 
Pay  Off 


Page 


Game:   Tfie  Recycling  Pay 
OU 


One  game  set  pi 


Date  planned 
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PLANNING  GUIDE 

lome  activities  UndtoiUd  ih  itaJUcA  and  an  0  4^  tht  ma/igin)  must  i^^f^J 
>e  prepared  several  days  or  weeks  in  advance,    use  this  summarv  as  xi: — >^ 
i  teadiing  and  preparation  schedule.    All  si:^lies  needed  are  listed.  BSCS 

Mst  of  Supplies  Needed 

Notes  and  Suggestions  to  Teacher 
[Italic/^  and  Amjlm  Indicate,  Advance.  VKzpanatlon  WAectcow^} 

lish       1     Materials  in  St^ly  Kit 

jector  { 

10017   1  ) 

i  QKdzK  tkU  iUm,  p^ducjgd  by  King  Sc/izzn  PHodactioM,  Jt>tvQMl 
mantfu  In  advance,  to  guoAantut  you  have,  it  at  the.  appHopnlatz 
turn.   It  can  be  Hjentzd  ioK  about  $15.00  ok  puncha&ek  ion. 
$135.00.    UumcAouA  otkeA  iUm  JUbHanlej^  aJUo  have.  the.  iUm. 

j  1 

i  Read  coA&iutZy  the  Te.acheA  THzpaAotlon  section  oli  thU  actlvltu 
ioK  tht  detalU  oi  zne.  WLp  you  nrnt  plan.   Mafee  tht  contacts 
and  cuVtanQemojnt^  outlined  at  least  one.  uieefe  in  advancji. 

1  Game:   Tht  Reci/ctcng  Pay 

j  ou 
1 

One  ganie  set  per  four  or  five  students 

-ERIC 
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be  prepared  several  cUys  or  weeks  in  advance.  Use  this 
a  teacdiing  and  preparation  schedule.    All  sillies  need^ 


Activity  Kiuober,  Page, 
Tentative  Teaching  Date 


Check  List  of  Supplies  Needed 


Haterials  You  Furnish 


Materials  in  Siqpply  Kit 


{ltaJUc&  an 


4-26*    Planting  In 
Con^st 


Page 


Date  planned 


Compost  piles 
Cleaned  1/2  pint  milk 

cartons 
Popsicle  sticks  or  masking 


Marking  pencils 
Trowels 


Peat  pots 
Seeds: 

Sensitive  pl2mt 

Marigold 

Bean 


Class  compost  f 

H^ty  poA  cia66 

Fifty  sticks  p€ 
used  cis  £m  al 
situation. 
Several  for  cla 
Several  for  cla 
Fifty  per  class 


One  package  per 


4-27 •    A  Recycling 

Scavenger  Hunt 
Or  Clean  Up 


Page  

Date  planned 


Man  Power  -  Student  Power! 
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outlined. 


PLANNING  GUIDE 

le  activities  {imliaiUd  in  JUaJUcJk  and  an  0  in  thu  margin)  nust 
prepared  several  days  or  weeks  in  advance^    Use  this  siaaiary  as 
eaaiing  and  preparation  schedule*    All  st^plies  needed  are  listed. 
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t  of  Supplies  Needed 


Ih 


Materials  in  Si;^ly  Kit 


Notes  and  Sugg^tions  to  Teacher 
lltalicA  and  hnnm  Indicate.  Advance  Vnzpahation  ViAtctioM) 


cing 


Peat  pots 
Seeds; 

Sensitive  plant 

Marigold 

Bean 


Class  conpost  piles  fron  Core 

Hi^  pot  ctfl4A*   CotJUct  tkoMt  iHom  youn.  school  caieXeAia, 

i 

Fifty  sticks  per  class  for  labeling  pets.    Masking  tape  could  be 
used  as  an  alternate  but  the  sticks  are  siore  like  a  garden 
situation. 

Several  for  cl«u3s  use 

Several  for  class  use 

Fifty  per  class 


One  package  per  class 


^er! 


.ERIC. 


Mafee  any  cjonrnuuXy  contacti  mtied  to  zxpeditz  tht  activities 
outUjfied. 
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NOTE:  Some  activities  Undicatud  in  italics  and  an  10  in  th 
be  prepared  several  days  or  weeks  in  advance  >  Use  th 
a  teaching  and  preparation  schedule.    All  supplies  ne 


Activity  Nuinber,  Page, 
Tentative  Teadiing  Date 


Check  List  of  Supplies  Needed 


Materials  You  Furnish 


Materials  in  S\q>ply  Kit 


[ItaJUu 


4-28.    Me,  Recycling, 
And  Art 


Page 


Date  planted 


Art  Supplies 


Camera  (Polaroid  Square 

Shooter) 
Film 


One 

One  roll 
Provide  art  s 
can  be  rec^ 


4-29.    Review  Of  Success 


Page 


35rom  Slide  projector 


Date  planned 


Worksheet  4-11 
Slide  4-33 
Slide  4-34 
Slide  4-35 
Slide  4-36 
Worksheet  4-12 


Review  Of  Sue 
Question  1  Re 
Question  2  Re 
Question  3  Re 
Question  4  Re 
Fate  Of  A  New 
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ome  activities  {indicated  in  ItaJUu  and  an  0  in  the,  margin]  imoc  (j^f^J 
e  prepared  several  days  or  weeks  in  advance.    Use  this  stsmarv  as  n: — 
teaching  and  preparation  schedule.    All  stqpplies  needed  are  listed.  BSCS 

ist  of  Supplies  Needed 

notes  and  Suggestions  to  Teacher 
[Itaticjb  and  A^/uw  IndicxUt  Advance  Vnj^poKation  VaazcJUom) 

dsh       1      Materials  in  Stqpply  Kit 

i  camera  (Polaroid  Square 
1  Shooter) 
1  Film 

One 

One  roll 

Provide  art  si5)plies  only  at  a  minimum  where  no  substitute 
can  be  recycled. 

j  Worksheet  4-11 
1  Slide  4-33 
j  Slide  4-34 
1  Slide  4-35 
1  Slide  4-36 
1  Worksheet  4-12 

1 
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Review  Of  Success 
Question  1  Review  Of  Success 
Question  2  Review  Of  Success 
Question  3  Review  Of  Success 
Question  4  Review  Of  Success 
Fate  Of  A  Newspaper 

) 

Me  and  my^ 
Environment 


MATERIALS 


♦string  (strong  enough  to  suspend 

a  25-pound  weight) 
♦plastic  garbage  bags  or  recycled 

plastic  bags 
♦Plastic  or  ruWaer  gloves 
♦Pail  (plastic  ice  cream  bucket) 
Spring  balance 
Slide  4-32 
Worksheet  4-10 


V 


♦Not  furnished  in  materials  kit 
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(^JECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.    Appreciate  the  cycling  relationships  of  the 
materials  and  orgftnisms  in  the  environment 
_  throu^: 

d.    Recognition  of  exan^les  of  man's  intact 
t^n  the  environment. 

CORE  C  OBJECTIVES: 

1.    Perceive  that  garbage  (solid  waste)  is  a 
man-made  prdblem  through  his: 

c.    Description  of  daily  garbage. 


TEACHING  STRATEGIES 


Activity  4''21.    Gcurbage  Weighers 

In  ttU6  activity  6tude.nt^  mJUi  mnk  i^itk  a  bag  cjontaining 
a  day^6  accmuZation      houAdioid  QOAboQt*    Tlu^  4eAvcA 
OA  a  ba^i^  ^OK  detoMmining  tht  quantity      ganbagz  tkzy 
and  the.  nut  oi  the  cxfmmnXty  pnjodace.    The  station 
^ti6  amount  to  the  amount  pAocLced  by  the  entUce  commuyiity 
i6  developed. 


Teacher  Preparation; 

About  a  week  before  this  activity,  tell  the  stiadents  about 
it  and  prepare  the  following  dittoed  note  to  send  home  to 
their  parents. 


UNI 


COB 


ACT 


At 

0 

Oi 


:US  FOR  THIS  ACTIVITY 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

d.    Recognition  of  exan^les  of  man's  intact 
i^>on  the  environment. 

)BJECTIVES: 

Perceive  that  garbage  (solid  waste)  is  a 
man-made  prc^lem  through  his: 

c.    Description  of  daily  garbage. 


TEACHING  STRATEGIES 


.j^    Garbage  Weighers 

ity  ^tudznts  wiit  mnk  voWt  a  bag  contciaUng 
natation  0(J  hoasehotd  ga/ibagt.    TkU  4CAue6 
A  dtttnxninbig  thz  quantity      goAbago.  thzy 
0|J  tkz  cjortmmitij  pnoduct.    Thz  nzlatLon  oi 
0  tht  amount  pwduczd  by  tht  eMOiz  aomunity 


irations 

before  this  activity,  tell  the  stiidents  about 
e  the  following  dittoed  note  to  send  home  to 


UNIT  IV, 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  W 
ENVIRC»]MENT 

GARBAGE  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-21,     GARBAGE  WEIGHERS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tht  2nd  0^  tku  activity,  aach  JS^tudznt  should: 

"havz  cjollzcttd  and  bnought  one  doiy^6  accmixlation 

oi  goAbago,  i/iom  home., 
--havt  u)pightd  tha  goAbagu  and  KzcoKdzd  thz  votight 

on  tha  chaht. 
—be  ablz  to  Kttatz  kU  daily  accumulation  o^ 

goJibago,  to  thz  total  datly  amount  pKoducoA  by 

ItU  comunity. 


/ 


TEACHING  STRATEGIES 


Dear  Parent: 

(day)    we  would  like  to  ask  your  help  with 
a  class  project  in  our  study  of  the  environment. 
We  will  need  a  bag  of  all  the  trash  and  garbage 
that  your  family  has  accumulated  the  previous 
day.    This  project  is  being  undertaken  so  the 
class  can  be  made  aware  of  the  amounts  of  cmd 
specific  things  that  make  up  garbage.  Plecuse 
help  your  child  collect  this  garbage  to  bring 
to  school  on      (day)  .    Keep  the  wet  garbage 
separate  in  a  plastic  bag.     (Plastic  bags  will 
be  sent  home  for  this  purpose.) 

Thcuik  you, 


(Teacher •s  name) 

If  you  decide  that  the  above  is  impractical 
in  your  situation,  save  a  couple  of  day*s 
of  your  own  trash  accumulation  and  bring  it 
in  on  the  proper  day. 

Two  days  before  the  activity,  remind  students  of  their 
responsibility  and  send  the  plastic  bags  hone.    You  should 
include  a  note  that  reminds  the  parents  what  the  bags  are 
for  and  remind  them  to  save  the  garbage  from  the  morning 
of  the  preceding  day  to  the  morning  that  the  student 
leaves  for  school,  24  hours  later.    On  the  day  of  the 
activity,  instruct  students  to  tie  a  string  around  their 
bags  of  garbage  so  that  they  can  weigh  the  bags  by  hooking 
the  end  of  the  spring  balance  under  one  of  the  strings. 
(They  will  weigh  their  garbage  as  you  might  weigh  a  fish.) 

Say: 

THIS  IS  A  KIND  OP  SCALE  USED  TO  WEIGH  THINGS. 
TO  WEIGH  THINGS  ON  THIS  SCALE  YOU  HANG  THE 


TEACHING  STRATEGIES 


ent: 


y)    we  would  like  to  ask  your  help  with 
roject  in  our  study  of  the  environment, 
leed  a  bag  of  all  the  trash  and  garbage 
r  family  has  accumulated  the  previous 
LS  project  is  being  undertaken  so  the 
1  be  made  aware  of  the  amounts  of  and 
things  that  make  up  garbage.  Please 
V  child  collect  this  garbage  to  bring 

(day)   .    Keep  the  wet  garbage 
in  a  plastic  bag.     (Plastic  bags  will 


icxne  for  this  purpose  •} 
Thank  you. 


(Teacher's  name) 

rou  decide  that  the  above  is  impractical 
^our  situation,  save  a  couple  of  day's 
rour  own  trcish  accumulatior  and  bring  it 
m  the  proper  day. 

:e  the  activity,  remind  students  of  their 
r  and  send  the  plastic  bags  home.    You  should 
i  that  reminds  the  parents  what  the  bags  are 
I  them  to  save  the  garbage  from  the  morning 
ng  day  to  the  rooming  that  the  student 
lool,  24  hours  later.    On  the  day  of  the 
^ruct  students  to  tie  a  string  aroiaid  their 
re  so  that  they  can  weigh  the  bags  by  hooking 

spring  balance  under  one  of  the  strings, 
gh  their  garbage  as  you  might  weigh  a  fish.) 


KIND  OF  SCALE  USED  TO  WEIGH  THINGS. 
THINGS  ON  THIS  SCALE  YOU  HANG  THE 


ANTICIPATED  STUDENT  BEHAVIORS 


MATERIALS 


Diagram  4-8 


slide  4-32 
Worksheet  4-10 


TEACHING  STRATEGIES 


ITEM  FROM  THE  HOOK  ON  THE  BOTTOM  AND  SEE  HOW 
FAR  THE  NEEDLE  ON  THE  SCALE  GOES  DOWN, 


Demonstrate  the  use  of  the  spring  balance  by  weighing  one 
of  the  bags  of  ga]±»age.     (See  Diagram  4-8*)     Make  certain 
that  the  string  is  looped  several  times  so  that  it  will 
not  break  when  the  garbage  is  suspended.     If  the  quantity 
of  garbage  is  large  it  would  be  best  to  divide  it  into 
two  separate  bags. 


Say: 


WE  WILL  HANG  OUR  GARBAGE  BAGS 
AND  WEIO!  THEM  NOW. 


ON  THE  SCALE  HOOK 


Help  students  with  this  process,  demonstrating  how  to  tie 
the  strings  and  read  the  balance.    On  the  day  of  the 
weighing  activity  ask  the  janitor  to  have  at  least  three 
garbage  cans  in  your  room.    Distribute  Worksheet  4-10  and 
project  Slide  4-32.    Discuss  how  to  complete  the  worksheet 
Have  each  student  weigh  his  garbage  and  then  fill  in  his 
chart  as  well  aa  the  one  projected  on  the  bocu:^.    Have  the 
students  who  did  not  bring  any  garbage  for  one  reason  or 
another   work  with  someone  else*    As  an  alternative  you  may 


I 


TEACHING  STRATEGIES 


ROM  THE  HOOK  ON  THE  BOTTOM  AND  SEE  HOW 
NEEDLE  ON  THE  SCALE  GOES  DOWN. 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-21 

@ 


che  use  of  the  spring  balance  by  weighing  one 
of  garbage.     (See  Diagram  4-8.)     Hake  certain 
ring  is  looped  several  tixaes  so  that  it  will 
len  the  garbage  is  suspended.    If  the  quantity 
Ls  large  it  would  be  best  to  divide  it  into 
bags. 


Li  hang  our  garbage  bags  on  the  scale  hook 


LGH  THEM  NOW. 


TUDINTS  AS  NECESSARY 


ts  with  this  process,  demonstrating  how  to  tie 
and  read  the  balance.    On  the  day  of  the 
tivity  ask  the  janitor  to  have  at  least  three 

in  your  room.    Distribute  Worksheet  4-10  and 
de  4-32.    Discuss  how  to  complete  the  worksheet, 
tudent  weigh  his  garbage  and  then  fill  in  his 
11  as  the  one  projected  on  the  board.    Have  the 
0  did  not  bring  any  garbage  for  one  reason  or 
k  with  someone  else.    As  an  alternative  you  may 


ERIC 


ACTIVITY  4-21 
@ 


MATERIALS 


TEACHING  STRATEGIES 


wish  to  make  up  the  extra  collections  from  your  own 
garbage.    After  each  student  has  weighed  his  garbage, 
contributed  to  the  class  chart,  and  completed  his  chart, 
ask: 

WE  JUST  WEIGHED  OUR  BAGS  OF  GARBAGE,     YOU  POUND 
OUT  HOW  MUCH  YOUR  BAG  WEIGHED,     IF  WE  PUT  ALL 
THE  GARBAGE  BAGS  IN  THE  ROOM  TOGETHER,  HOW  MUCH 
DO  YOU  THINK  THEY  WOULD  WEIOi? 

HOW  COULD  WE  FIND  OUT? 


If  Students  do  not  suggest  adding  the 
figures,  say: 

WOULD  OUR  SCALE  BE  BIG  ENOUGH  TO  HOLD 
ALL  THE  BAGS? 

HOW  COULD  WE  USE  SOME  OF  OUR  MATH  TO 
FIGURE  THIS  OUT? 

Point  out  the  advantage  of  adding  the  weights  listed  in  the 
second  column  of  Worksheet  4-10  aiid  not  having  to  reweigh 
all  of  the  garbage.    This  will  be  a  good  arithmetic 
exercise  for  students.    You  may  n^d  to  help  students  with 
their  addition,  especially  in  converting  ounces  to  pounds. 

EACH  OF  YOU  RECORDED  HOW  MANY  PEOPLE  IN  YOUR 
FAMILY  HELPED  MAKE  YOUR  BAG  OF  GARBAGE.  HOW 
COULD  WE  FIND  OUT  HOW  MANY  PEOPLE  MADE  i\LL  THIS 
(point)  GARBAGE? 


Lead  students  to  suggest  addition  of  column  3  on  their 
chart. 


TEACHING  STRATEGIES 


2  up  the  extra  collections  from  your  own 
fter  each  student  has  weighed  his  garbage, 
to  the  class  chart,  and  completed  his  chart, 


r  WEIQiED  OUR  BAGS  OF  GARBAGE.     YOU  POUND 
*  MUCH  YOUR  BAG  WEIGHED.     IF  WE  PUT  ALL 
^AGE  BAGS  IN  THE  ROOM  TOGETHER,  HOW  MUCH 
THINK  THEY  WOULD  WEIGH? 

JLD  WE  FIND  OUT? 


:  students  do  not  suggest  adding  the 
gures,  say: 

)UIiD  OUR  SCALE  BE  BIG  ENOUGH  TO  HOLD 
iL  THE  BAGS? 

W  COULD  WE  USE  SOME  OF  OUR  MATH  TO 
GURE  THIS  OUT? 

e  advantage  of  adding  the  weights  listed  in  the 
tn  of  Worksheet  4-10  and  not  having  to  reweigh 
farbage.    This  will  be  a  good  arithmetic 

students.  You  may  need  to  help  students  with 
on,  especially  in  converting  ounces  to  pounds. 

YOU  RECORDED  HOW  MANY  PEOPLE  IN  YOUR 
HELPED  MAKE  YOUR  BAG  OF  GARBAGE.  HOW 
E  FIND  OUT  HOW  MANY  PEOPLE  MADE  ALL  THIS 

GARBAGE? 


s  to  suggest  addition  of  column  3  on  their 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— respond,  "I  don't  know." 

— suggest  adding  column  2  in  the  chart,  weighing  all 
of  them  together. 


— respond,  "No. " 


—respond,  "Add,"  "I  don't  know." 


--add  the  third  column  of  the  chart  and  respond, 
"X  number." 


f- 


MATERIALS 


TEACHING  STRATEGIES 


s 


WE  HAVE 


(nuinber)  oP  PEOPLE  AND 


POUNDS 


OP  GARBAGE.     WE  WANT  TO  SPLIT  THIS  PILE  OP 
GARBAGE  INTO  AN  EQUAL  PILE  FOR  EACH  PERSON 
TO  SEE  HOW  MUCH  GARBAGE  EACH  PERSON  WOULD 
MAKE.     DOES  ANYONE  KNOW  HOW  WE  COULD  DO  THIS? 

If  no  one  suggests  division,  use  a  package 
of  candy,  toothpicks,  or  corns  to  put 
across  the  idea  of  equal  division  of 
quantity  of  scnnething  to  each  member  of 
the  class.    Ask  for  ways  in  which  you 
ccm  be  certain  that  each  meiriber  gets 
an  equal  amount. 


*In  any  event,  continue  by  saying: 

ONE  WAY  WE  CAN  PIGURE  THIS  OUT  IS  TO  USE  MATH 
AND  DIVIM:.    WATCH  WHILE  I  DO  THE  DIVISION. 
HOW  MANY  PEOPLE  DO  WE  HAVE? 

Write  the  number  on  the  chalkboard. 

HOW  MANY  POUNDS  OP  GARBAGE  DO  WE  HAVE? 


Write  the  nuinber  of  pounds  to  the  left  of  the  number  of 
people.    Divide  while  verbally  saying  what  you  are  doing. 
When  you  get  an  answer,  ask: 

HOW  MANY  POUNDS  OP  GARBAGE  DID  EACH  PERSON  MAKE? 
Leave  the  garbage  per  person  figure  on  the  chalkboard* 


TEACHING  STRATEGIES 


(nutnber)  OF  PEOPLE  AND 


POUNDS 


BAGE,     WE  WANT  TO  SPLIT  THIS  PILE  OF 
B  INTO  AN  ECUAL  PILE  FOR  EACH  PERSC»I 
HOW  MUCH  GARBAGE  EACH  PERSON  WOULD 
DOES  ANYONE  KNOW  HOW  WE  COULD  DO  THIS? 

f  no  one  suggests  division,  use  a  package 
f  candy,  toothpicks,  or  corns  to  put 
cross  the  idea  of  equal  division  of 
aantity  of  something  to  each  member  of 
he  class.    Ask  for  ways  in  which  you 
an  be  certain  that  each  meniber  gets 
n  equal  amount. 


continvie  by  saying: 

(  WE  CAN  FIGURE  THIS  OUT  IS  TO  USE  MATH 
/IDE.    WATCH  WHILE  I  DO  THE  DIVISION. 
PEOPLE  DO  WE  HAVE? 

jTitoer  on  the  chalkboard. 

POUNDS  OF  GARBAGE  DO  WE  HAVE? 

» 

jntber  of  pounds  to  the  left  of  the  number  of 
.ride  while  verbally  saying  what  you  are  doing. 
:  an  answer,  ask: 

lY  POUNDS  OP  GARBAGE  DID  EACH  PERSON  MAKE? 
irbage  per  pt»rson  figure  on  the  chalkboard. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-21 

@ 


-will  suggest  such  things  as:    "Give  one  item  to 
each  person  at  a  time,"  "Separate  into  piles  and 
count  out  each  pile,"  "Divide  the  nunber  of 
people  into  the  number  of  items." 


— respond  with  the  nuniber  of  people  in  class. 


-respond  with  the  number  of  pounds  of  gazbage 
the  class  has. 


ACTIVITY  4-21 
@ 


MATERIALS 


TEACHING  STRATEGIES 


Continue  by  asking: 

HOW  LONG  DID  IT  TAKE  YOUR  FAMILY  TO  MAKE  THE 
BAGS  OF  GARBAGE? 

HOW  MANY  PEOPLE  ARE  IN  YOUR  FAMILY,  (student's 
name)  ? 

HOW  MANY  PEOPLE  ARE  IN  YOUR  FAMILY,  (student's 
name)  ? 

WHO  MADE  MORE  POUNDS  OF  GARBAGE? 
'WHY? 


WHAT  ARE  SOME  OTHER  REASONS?    WHY  MIGHT  A  FAMILY 
OF  THREE  SOMETIMES  HAVE  MORE  GARBAGE  THAN  A 
FAMILY  OF  FOUR  OR  FIVE? 


WE  HAVE  SEEN  HOW  MUCH  GARBAGE  EACH  FAMILY  MAKES 
AND  HOW  MUCH  ALL  THE  FAMILIES  IN  OUR  CLASS  MAKE: 
NOW  LET'S  SEE  HOW  MUCH  GARBAGE  OUR  (city,  town. 
village)  MAKES.  ~ 

If  students  do  not  know  the  population  of  your  city,  (which 
they  probably  do  not)  ,  provide  the  figure  for  them. 

Then  ask: 


HOW  MANY  POUNDS  OF  GARBAGE  DO  THE  PEOPLE  IN 
OUR  CITY  PRODUCE  IN  ONE  DAY? 

WE  FOUND  OUT  HOW  MANY  POUNDS  OF  GARBAGE  A 
PERSON  MAKES.    HOW  COULD  WE  FIGURE  IT  OUT? 


TEACHING  STRATEGIES 


asking: 

NG  DID  IT  TAKE  YOUR  FAMILY  TO  MAKE  THE 
GARBAGE? 

NY  PEOPLE  ARE  IN  YOUR  FAMILY,  (student's 


PEOPLE  ARE  IN  YOUR  FAMILY,  (student's 


3E  MORE  POUNDS  OF  GARBAGE? 


^  SOME  OTHER  REASONS?    WHY  MIGHT  A  FAMILY 
:E  SOMETIMES  HAVE  MORE  GARBAGE  THAN  A 
OF  FOUR  OR  FIVE? 


:  SEEN  HOW  MUCH  GARBAGE  EACH  FAMILY  MAKES 
1  MUCH  ALL  THE  FAMILIES  IN  OUR  CLASS  MAKE: 
*S  SEE  HOW  MUCH  GARBAGE  OUR  (city,  town. 


0  MAKES. 


do  not  know  the  population  of  your  city,  (which 
Ly  do  not)  ,  provide  the  figure  for  them. 


[Y  POUNDS  OF  GARBAGE  DO  THE  PEOPLE  IN 
PRODUCE  IN  ONE  DAY? 

D  OUT  HOW  MANY  POUNDS  OF  GARBAGE  A 
■MAKES.    HOW  COULD  WE  FIGURE  IT  OUT? 


UERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


—respond,  "One  day." 

— respond  with  the  nuiriber  of  people  in  his  family, 

—respond  with  the  number  of  people  in  his  family. 

—respond,  "The  family  that  had  more  people." 

—respond,  "Because  they  had  more  people  in  their 
family." 


-suggest  that  some  people  are  more  wasteful,  that 
some  families  have  more  things  than  others,  or 
that  some  people  can  afford  to  discard  more  items 
than  others  can. 


—respond,  "I  don't  know." 


-sc»ne  may  respond,  "Multiply  by  the  nunfcer  of 
people  in  our  city." 


TEACHING  STRATEGIES 


If  they  don't  respond,  suggest  raultiplying.  If  possible 
allow  a  more  able  student  to  conpute  It. 

NOTE:    Formula  to  follow  is: 

pounds  of  garbage  per  person  (which  you 
have  already  confuted) 


times 

nundser  of  '  ''cple  in  the  city 


equals 

pounds  of  garbage  for  all  people  in  the 
city 

HOM  :iUCH  GARBAGE  DOES  OUR  CITY  PRODUCE? 


IS  THAT  VERY  MUCH  GARBAGE? 

In  order  to  make  the  amount  concrete,  determine  how  many 
txruckloads  that  would  fill.    This  is  all  the  more  impres- 
sive when  one  considers  that  the  rubbish  is  compressed  in 
the  truck.    Use  an  average  of  40/000  pounds  (20  tons) 
per  truck  to  figure  this  out.    Do  the  computation  yourself. 

THIS  AMOUNT  OF  GARBAGE  IS  ENOUQl  TO  FILL 

  GARBACT  TRUCKS.    THUS,  OUR  CITY 

MAKES  ENOUGH  GARBAGE,  TRASH,  AND  RUBBISH 
TO  FILL    TRUCKS  IN  ONE  DAY. 


IS  THAT  VERY  MUCH  GARBAGE? 

At  this  point  students  should  be  somewhat  in^ressed  with 
the  large  numbers  and  the  large  amounts  of  gai^age.  In 


TEACHING  STRATEGIES 


't  respond,  suggest  imiltiplying.  If  possible 
e  able  student  to  ccanpute  it. 

ula  to  follour  is: 

ds  of  garbage  per  person  (which  you 
Iready  confuted) 


er  of  pec^le  in  the  city 


Is 


is  of  garbage  for  all  people  in  the 


::h  garbage  does  our  city  produce? 


r  very  much  garbage? 

make  the  amount  concrete,  determine  how  many 
that  would  fill.    This  is  all  the  more  inures- 
ne  considers  that  the  rubbish  is  compressed  in 

Use  an  average  of  40,000  pounds  (20  tons) 
0  fig\ire  this  out*    Do  the  computation  yourself. 

mount  of  garbage  is  enough  to  fill 
arbage  trucks,   thus,  our  city 

BNOUCm  garbage,  TRASH,  AND  RUBBISH 
 TRUCKS  IN  ONE  DAY. 

r  VERY  MUCH  GARBAGE? 

it  students  should  be  somewhat  inpressed  with 
ambers  and  the  large  amounts  of  garbage.  In 


l-ERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-21 

(a 


Students: 


— look  at  the  computation  just  completed  and 
repeat  the  answer. 

— will  probably  indicate  that  it  is  a  large  amount* 


ACTIVITY  4-21 
@ 


MATERIALS 


TEACHING  STRATEGIES 


the  next  activity,  students  will  have  more  sensory 
contact  with  their  garbage.    The  film  in  Activity  4-23 
will  further  magnify  the  garbage  problem. 

In  Activity  4-22,  students  will  separate  their  bags 
of  garbage  into  categories  based  on  the  materials 
making  up  the  garbage. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


:tivity,  students  will  have  more  sensory 
th  their  garbage.    The  film  in  Activity  4-23 
r  magnify  the  garbage  problem, 

_i 

r  4-22,  students  will  separate  their  bags 
into  categories  based  on  the  materials 
Ihe  garbage. 
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e  and  my 
Environment 


MATERIALS 


ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS: 

1.    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environ.Tjent 
through : 

b.    Understanding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  ini>act 
upon  the  environment. 

CORE  C  OBJECTIVES: 

1.    Perceive  that  garbage  (solid  waste)  is  a 
man-made  problem  through  his: 

a.  Understanding  of  the  concept  of 
biodegradable  and  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

c.  Description  of  daily  garbage. 

3.    Exhibit  a  positive  attitude  towards  microbes 
tiiat  decompose  garbage. 


TEACHING  STRATEGIES 


Activity  4-22.    Garbage  Probe 
doMt   d  QcuthaQQ.  hoi  on  m  cm  be. 


bCUS  FOR  THIS  ACTIVITY 


GALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

b.    Understanding  ot  the  role  of  decomposers 

d.    Recognition  of  exanipl-.s  of  man's  impact 
upon  the  environment. 


UNIT  IV* 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

GARDAC^  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-27:  •     GARBAGE  PROBE 


OB  JECl^IVES : 


•    Perceive  that  garbage  (solid  waste)  is  a 
man-made  problem  through  his: 

a.  Understanding  of  the  concept  of 
biodegradable  and  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

c.  Description  of  daily  garbage. 

.    Exhibit  a  positive  attitude  towards  microbes 
that  decompose  garbage. 


TEACHING  STRATEGIES 


22^.    Garbage  Probe 

Ung  i^hat*6  in  goAbagz  and  then  Kzlating  that 
ity  to  bz  dzcompo6zd  i^ill  fae  tt^ed  in  dz^ining 
la  and  nonbiodzgnjadabla.    Vhom  tku  backgnoand 
itnpact  that  gakbaQZ  ha^  on  u6  can  6e 


■ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


^t  tkt  md  0|J  tku  activity,  tack  6tadQ.nt  should'* 

--havQ,  ^zpanattd  hi^  ga/ibagz  doilnction  into 

vaJilou^  djotzgoHtt^ , 
--havz  in^pzctzd  hi^  comport  and  cjondLudzd  that 

ce/Ltain  thing6  do  not  dp  comport  a6  Kzadily  (U 

otheM. 

--be  ablz  to  dz^int  biodtgnadablt  and 
nonbiodzgKadahtz . 


ACTIVITY  4-22 

@ 


MATERIALS 


*Spoons 
♦Newspapers 

♦Plastic  or  nibber  gloves 
*Pail  (plastic  ice  cream  bucket) 
Spring  balance 
♦Compost  (started  and  used  in 
Core  B) 

♦Packages  with  the  term  biodegrad- 
able on  it 
Worksheet  4-4 


*Not  furnished  in  materials  kit 


ERIC 


TEACHING  STRATEGIES 


Give  each  student  plenty  of  newspapers  to  spread  on  his 
work  table.    Have  students  use  plastic  or  rubber  gloves  to 
cover  their  hands  when  handling  the  garbage.    Ask  them 
why  they  are  using  the  gloves.    They  should  relate  this 
to  harmful  microbes  and  easily  tell  you  why.    Some  of 
the  garbage  may  smell,  but  this  is  part  of  the  effect! 
(Open  your  windows  or  work  outside,  weather  permitting.) 
Allow  students  to  create  their  own  categories  for  separa- 
ting the  garbage  before  starting  to  sort;  list  the 
categories  on  the  caalkboard.    The  following  categories 
will  probably  be  suggested: 


Plastic  and  rubber 
Metal 

Paper,  wood,  and  cloth 
Glass 

Food  (in  plastic  bag) 

Other  (questionable  and  rare  products) 

Have  a  spot  for  the  various  kinds  of  materials.    Have  them 
separate  their  garbage  into  piles  based  on  these  cate- 
gories.   Locate  a  central  collection  spot.  After 
separating  their  garbage,  have  them  deliver  their  products 
to  the  central  place.    Make  sure  they  include  the  bag  the 
garbage  came  in  and  the  newspapers  they  just  used. 

When  all  the  garbage  has  been  separated  and  the  room  is 
back  in  order,  delegate  certain  students  to  weigh  each 
category  of  material.    Do  this  by  placing  the  items  in  a 
bucket  (previously  weighed)  and  weiahing  with  the  spring 
balance.    Remind  the  students  the  weight  will  include  the 
weight  of  the  bucket.    Subtract  the  bucket's  weight  from 


TEACHING  STRATEGIES 


student  plenty  of  newspapers  to  spread  on  his 
Have  students  use  plastic  or  rubber  gloves  to 

hands  when  handling  the  garbage.    Ask  them 
e  using  the  gloves.    They  should  relate  this 
microbes  and  easily  tell  you  why.    Some  of 

may  smell,  but  this  is  part  of  the  effect! 
windows  or  work  outside,  weather  permitting.) 
nts  to  create  their  own  categories  for  separa- 
rbage  before  starting  to  sort;  list  the 
on  the  chalkboard.    The  following  categories 
ly  be  suggested: 


"  and  rubber 
wood,  and  cloth 
Ln  plastic  bag) 

(questionable  and  rare  products) 

for  the  various  kinds  of  materials.    Have  them 
iir  garbage  into  piles  based  on  these  cate- 
:ate  a  central  collection  spot.  After 
:heir  garbage,  have  them  deliver  their  products 
:al  place.    Make  siure  they  include  the  bag  the 
i  in  and  the  newspapers  they  just  us5d« 

\  garbage  has  been  separated  and  the  room  is 
iz,  delegate  certain  students  to  weigh  each 
material.    Do  this  by  placing  the  items  in  a 
dously  weighed)  and  weighing  with  the  spring 
^mind  the  students  the  weight  will  include  the 
le  bucket.    Subtract  the  bucket's  weight  from 


ANTICIPATED  STUDENT  BEHAVIORS 


M:  thz  md      tki6  activity,  dach  ^tadmt  6hoixld: 

"havz  IdzntLilzd  Itomh  which  could  be  Kzcyclzd. 
"havz  6aggut2,d  attznnatz  matoAlaU  to  be  a6ed  ^ok 
Www  away  item  u4tc/i  do  dzcompo^e. 


—recall  previous  grouping  activities  and  arrive  at 
viseful  groups. 


— separate  garbage  and  put  in  appropriate  place. 


MATERIALS 


TEACHING  STRATEGIES 


the  total  to  determine  the  weight  of  the  garbage*  Have 
each  student  get  involved  with  weighing  at  least  one 
category-    Record  the  weights  on  the  chalkboard  alongside 
the  category  name.    Instruct  the  students  to  take  garbage 
(in  the  same  bundles  as  when  weighed)  to  the  school 
disposal  unit*    When  ccnnplete,  ask: 

WHAT  MATERIALS  DO  WE  HAVE  THE  MOST  OF  IN  OUR 
GARBAGE? 


WHERE  DO  WE  GET  THIS  MATERIAL  FROM? 


The  inost  common  category  will  probably  be  paper*  The 
categories  students  are  most  likely  not  to  know  will  b 
plastics  (petroleum  products)  and  glass  (sand)  •  Trace 
with  your  students  the  source  of  all  the  categories* 

For  example: 


Milk  carton 


Wood 


Cardboard 


Then  ask: 


ERIC 


I 


TEACHING  STRATEGIES 


to  determine  the  weight  of  the  garbage.  Have 
nt  get  involved  with  weighing  at  least  one 

Record  the  weights  on  the  chaDcboard  alongside 
fry  name.    Instruct  the  students  to  take  garbage 
ime  bundles  as  when  weighed)  to  the  school 
mit.    When  ccxnplete,  ask: 

MATERIALS  DO  WE  HAVE  THE  MOST  OF  IN  OUR 
GE? 


DO  WE  GET  THIS  MATERIAL  FROM? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  4-22 
@ 


— examine  the  weights  measured  and  identify  the 
most  common  material  in  their  gcurbage* 

— trace  source  of  the  most  common  category. 


GIVE  STUDENTS 

TO  /^'i.^ 
THINK 


Dmmon  category  will  probably  be  paper.  The 
students  are  most  likely  not  to  know  will  be 
petroleijm  products)  and  glass  (sand) .  Trace 
students  the  source  of  all  the  categories. 


Wood 


Cardboeurd 


ERIC- 


MATERIALS 


TEACHING  STRATEGIES 


IF  ALL  PEOPLE  IN  THE  UNITED  STATES  USE 

  POUNDS  OF  (most  canmon  category  - 

paper)   IN  A  DAY,  WHAT  WILL  HAPPEN  EVENTUALLY? 

IF  WE  KEEP  USING  THIS  MUCH   (paper)  EVERY 
DAY,  WHAT  WILL  HAPPEN  TO  OUR  PAPER  SUPPLY? 

WHAT  CAN  WE  DO  SO  THIS  WILL  NOT  HAPPEN? 


CAN  ANY  OF  THESE  THINGS  (point  to  the  list  of 
categories)  BE  USED  AGAIN? 


WHICH  ONES  WOULD  BE  THE  EASIEST  TO  USE  OVER? 

IF  WE  THROW  OUR  GARBAGE  OUT,  WHERE  DOES  IT  GO? 
Point  to  the  list  on  the  chalkboard. 


WHAT  WILL  HAPPEN  TO  THESE  MATERIALS  IN  THE 
DUMP? 


Worksheet  4-4 


MV  IVOmOP  CNMNtI  MOMiOIMNtr  MI 

OMi 

04m 

___ 

.  .. 

II 

-     -  ♦ 

 i  

LET'S  LOOK  AT  OUR  COMPOST  ONCE  AGAIN. 

At  this  point  take  out  the  compost  boxes  that  were  set  up 
and  inspected  in  Core  B  and  distribute  the  student  copies 
of  Worksheet  4-4  that  were  filled  in  by  the  students  in 
Core  B. 

SORT  THROUGH  THE  COMPOST.     WHAT  THINGS  HAVE 
NOT  CHANGED  IN  APPEARANCE? 


TEACHING  STRATEGIES 


L  PEOPLE  IN  THE  UNITED  STATES  USE 
POUNDS  OF  (most  ccMmnon  category  - 

IN  A  DAY,  WHAT  WILL  HAPPEN  EVENTUALLY? 

KEEP  USING  THIS  MUCH  (paper)  EVERY 
VHAT  WILL  HAPPEN  TO  OUR  PAPER  SUPPLY? 

:an  we  do  so  this  will  not  happen? 

^Y  OF  these  things  (point  to  the  list  of 
Dries)  BE  USED  AGAIN? 

ONES  WOULD  BE  THE  EASIEST  TO  USE'  OVER? 


THROW  OUR  GARBAGE  OUT,  WHERE  DOES  IT  GO? 

le  list  on  die  chalkboard. 

^ILL  HAPPEN  TO  THESE  MATERIALS  IN  THE 

LOOK  AT  OUR  COMPOST  ONCE  AGAIN. 

.nt  tcdce  out  the  compost  boxes  that  were  set  up 
:ed  in  Core  B  and  distribute  the  student  copies 
±  4-4  that  were  filled  in  by  the  students  in 


UTOUGH  THE  COMPOST.  WHAT  THINGS  HAVE 
lANGED  IN  APPEARANCE? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 

— respond,  "Garbage  will  build  up." 

— infer  that  we  will  run  out  of  that  material. 
— respond,  "Use  less,"  "Use  it  over  again." 

— respond,  "Yes." 

— identify  things  such  as  bottles,  bags,  and  cans 
that  can  be  used  again. 

—respond,  "To  the  dump,"  "Garbage  truck." 


—predict  the  fate  of  each  material. 


— sort  through  and  inspect  the  compost.    They  will 
state  that  the  piece  of  glass,  metal  bottle  cap, 
and  piece  of  plastic  remained  unchanged  when 
compared  with  the  rest  of  the  material. 


HAVE  YOU 
INVOLVED 

STUDENTS? 

J  I  


MATERIALS 


ERIC 


TEACHING  STRATEGIES 


Point  to  the  list  on  the  chalkboard. 

HOW  ARE  THESE  MATERIA!^  LIKE  THE  ONES  WE 
BURIED  IN  OUR  COMPOST? 

EVENTUALLY,  WHAT  WILL  HAPPEN  TO  SOME  OF  THE 
MATERIALS  IN  THE  DUMP? 


GiJiEsXer 

STUDENTS  AC 
TO  RESPOl 


WHAT  CAUSED  SOME  OF  OUR  COMPOST  MATERIALS 
TO  BREAK  DOWN? 


Then  say: 

'VE  HAVE  A  SPECIAL  NAME  FOR  THOSE  THINGS  THAT 
ARE  BROKEN  DOWN  BY  DECOMPOSERS.  THE  WORD  IS 
BIODEGRADABLE. 

Write  the  term  on  the  chalkboard.    It  literally  means 
(bio  «  life,  degrade  =  decompose)  easily  broken  down  by 
living  organisms,  in  this  case,  microbes.    Perhaps  you 
have  seen  this  word  on  some  of  the  things  you  have 
bought  in  the  grocery  store.    Pass  around  any  packages 
that  have  this  term  on  it. 

WHAT  DOES  THIS  MEAN  ABOUT  THIS  PACiCAGE  OR  ITS 
CONTENTS? 


TEACHING  STRATEGIES 


ie  list  on  the  chalkboard, 

RE  THESE  MATERIA!^  LIKE  THE  ONES  WE 
^  IN  OUR  COMPOST? 

iALLY,  WHAT  WILL  HAPPEN  TO  iSOm  OF  THE 
LALS  IN  THE  DUMP? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students: 


— identify  similar  materials. 


— on  the  basis  of  their  experience  with  the 
will  predict  that  sOTie  will  decompose  and 
will  not* 


ACTIVITY  4-22 

@ 


compost, 
others 


giJ^sI^erA 
students  a  chance 
to  respond 


:aused  some  of  our  compost  materials 
;ak  down? 


'E  A  SPECIAL  name  FDR  THOSE  THINGS  THAT 
lOKEN  DOWN  BY  DECOMPOSERS.  THE  WORD  IS 
TRADABLE  • 

er.n  on  the  chalkboard,    it  literally  means 
,  degrade  =  decompose)  easily  broken  down  by 
nisms,  in  this  caise,  microbes.    Perhaps  you 
his  word  on  some  of  the  things  you  have 
he  grocery  store.    Pass  around  any  packages 
his  term  on  it, 

OES  THIS  MEAN  ABOUT  THIS  PACKAGE  OR  ITS 
TS? 


l-ERLC- 


— recall  that  microbes,  scavengers,  and  decomposers 
break  dovm  certain  materials. 


— indicate  their  understanding  of  the  word  by 

responding,  "It  will  be  broken  down  by  decomposers." 


TEACHING  STRATEGIES 


LET'S  LIST  SOME  BIC^EGRADABLE  THINGS.  MATERIALS 
THAT  ARE  NOT  BROKEN  DOWN  BY  DECOMPOSERS  ARE 
CALLED  NONBIODEGRADABLE. 


Write  the  term  on  the  chalkboard. 

WHAT  ARE  SOME  NC»IBIODEGRADABLE  THINGS? 


SINCE  SOME  THINGS  IN  GARBAffi  DO  NOT  DECOMPOSE 
VERY  FAST,  WHAT  COULD  BE  DONE  TO  KEEP  THEM  OUT 
OF  THE  GARBAGE? 


WHAT  MATERIALS  IN  OUR  GARBAGE  COULD  BE  REUSED? 


WHAT  BIODEGRADABLE  THINGS  COULD  BE  USED  IN  PLACE 
OF  THE  NONBIOTEGRADABLE  ITEMS  THROWN  AWAY  IN  OUR 
GARBAGE? 


The  questions  at  the  end  of  this  activity  are  by  no  means 
exhaustive  or  complete.    They  are  merely  introductory  to 


ASk-FCDf 
OTHER  IDE. 


TEACHING  STRATEGIES 


S  LIST  SOME  BICOEGRADABLE  THINGS.  MATERIALS 
'  ARE  NOT  BROKEN  DOWN  BY  DECOMPOSERS  ARE 
^ED  NONBICX)EGRADABLE. 


i  tBxm  on  the  chalkboard. 
ARE  SOME  NC»JBIODEGRADABLE  THINGS? 


:E  SOME  THINGS  IN  GARBAGE  DO  NOT  DECOMPOSE 

PAST,  WHAT  COULD  BE  DONE  TO  KEEP  THEM  OUT 
^HE  GARBAGE? 


MATERIALS  IN  OUR  GARBAGE  COULD  BE  REUSED? 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-will  suggest  things  such  as  paper,  food  wastes, 
leaves,  grass,  etc. 


-relate  the  meaning  of  the  word  to  actual  materials 
by  answering:  glass,  plastic,  bottle  caps,  metal, 
etc. 


—suggest  using  only  biodegradable  things  or  reusing 
things  that  are  nonbiodegradable. 

— identify  such  things  as  plastic  bags,  bottles,  etc. 


GIVE  STiJDENTS 
TIME, 
TO 

THINK 


BIODEGRADABLE  THINGS  COULD  BE  USED  IN  PLACE 
HE  N(^I(X)EGRADABLE  ITEMS  THROWN  AWAY  IN  OUR 
AGE? 


— suggest  the  use  of  paper  instead  of  plastics  or 
glass,  etc. 


ask^fQr 
other  ideas 


tons  at  the  end  of  this  activity  are  by  no  means 
i  or  complete.    They  are  merely  introductory  to 


UERLC 


TEACHING  STRATEGIES 


Activity  4-23,  which  will  shed  more  light  on  the  garbage 
problem. 

TOMORROW  WE'LL  SEE  A  FII/4  ON  GARBAGE  THAT  MIGHT 
ANSWER  SOME  OF  THESE  QUESTIONS  OR  HELP  US  TO 
ASK  MORE. 


TEACHING  STRATEGIES 


3,  which  will  shed  more  light  on  the  garbage 


W  V«B'LL  SEE  A  FIIM  ON  GARBAGE  THAT  MIGHT 
"some  op  THESE  QUESTIONS  OR  HELP  US  TO 
IE. 


ACTIVITY  4-22 
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e  and  my* 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


UNIT  GOALS 
1 


AHpreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
throu^ : 

d.    Recognition  of  examples  of  roan's  intact 
upon  the  environment* 

Cc»itprehend  the  role  of  man  as  an  integral 
part  of  nature^  not  apart  from  nature. 


CORE  C  OBJECTIVES 
1 


Perceive  that  garbage  (solid  waste)  is  a 
man-*made  prc^lem  through  his: 

a.  Understanding  of  the  concept  of 
biodegradable  and  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

Exhibit  a  positive  attitude  towards  microbes 
that  decompose  garbage. 


MATERIALS 


TEACHING  STRATEGIES 


Activity  4-23.  Garbage 

A  ^lim,  Garbage,  ioltcm  thz  noott  Vmh  taku  ^han 
dUcjojidtd.    It  >U  designed  to  InstUZ  In  thz  vloijovi  a 
^ztting  0^  being  inundated  in  gcutbage* 


toCUS  FOR  THIS  ACTIVITy 


;OALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  orgcmisins  in  the  environment 
through; 

.  d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

Coiqprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature. 

OBJECTIVES: 

Perceive  that  garbage  (solid  waste)  is  a 
man-made  prc^lem  through  his: 

a.  Understcuiding  of  the  concept  of 
biodegradable  cuid  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

Exhibit  a  positive  attitude  tabards  microbes 
that  decon^ose  garbage. 


TEACHING  STRATEGIES 


23.  Garbage 

bage,  ioiZou)6  tht  naiitz  t/mh  tokoJts  ijohzn 
It  AJ>  do^lgnzd  to  i.MtiiZ  In  thz  vimeA  a 
being  inundated  hi  gcuibagz. 


■ERIC 


UNIT  IV. 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

GARBAGE  AND  NY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-2 3 •  GARBAGE 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  end      tkiM  activity,  each  student  6houtd: 

--fiave  viewed  the.  ^iJbn  Garbage. 

--havz  poAticipated  in  a  daau/i^icn      the  iiJbn. 

--have  made  p^edictioM  about  the  appeoAjanae  o^ 

the  Cjoma^Uty  xe^ase  dUpo6al  6ite. 
'-have  luted  ^cavengeM  that  might  be  at  the  dump. 


ACTIVITY  4-23 

@ 


MATERIALS 


*Film,  GaAbago,  (King  Screen 

Productions) 
*16inm  Movie  sound  projector 
♦Screen 


TEACHING  STRATEGIES 


To  add  visual  impact  to  the  previous  two  activities  you 
should  now  show  the  11-minute  film  GcUibagZ  to  the  class 
It  documents  one  of  the  routines  trash  can  take  when  dis- 
carded and  follows  the  context  of  this  core  well.  Holt, 
Rinehart  cind  Winston,  Inc.,  Media  Department,  383  Madison 
Avenue,  New  York,  New  York,  10017,  is  the  source  for 
purchase  of  the  film  at  $135 ,00.    It  can  be  rented  for 
about  $15.00  from  the  producers  or  ntimerous  film  libraries. 

Begin  the  class  period  by  saying: 

LET'S  WATCH  THIS  FILM.     SEE  HOW  LONG  IT  TAKES 
YOU  TO  FIGURE  OUT  WHAT  IT  IS  ABOUT. 

The  film  has  no  dialogue.  Do  not  give  an  esqplanation  of 
what  is  occurring.  This  will  allow  the  students  to  give 
unbiased  impressions  once  the  projection  is  coir5)leted. 

When  the  film  is  over,  ask: 

WHAT  DID  YOU  THINK  ABOUT  AS  YOU  WATCHED  THE 
FILM? 

DO  YOU  THINK  THE  Fllil  IS  WELL  NAMED? 


WHAT  DID  THE  FILM  SHOW  YOU? 


*Not  furnished  in  materials  kit 


ERIC 


6I\ 

STUDENTS  A 
TO  RESP( 

 I  L 


TEACHING  STRATEGIES 


lual  impact  to  the  previous  two  activities  you 
show  the  11-minute  film  GoAboQZ  to  the  class 
Its  one  of  the  routines  trash  can  take  when  dis- 

follows  the  context  of  this  core  well.  Holt, 
ind  Winston,  Inc.,  Media  Department,  383  Madison 
w  York,  New  York,  10017,  is  the  source  for 
f  the  film  at  $135.00.    It  can  be  rented  for 
00  from  the  producers  or  numerous  film  libraries. 

class  period  by  saying: 

WATCH  THIS  FILM.     SEE  HOW  LONG  IT  TAKES 
0  FIGURE  OUT  WHAT  IT  IS  ABOUT.  ' 

as  no  dialogue.  Do  not  give  cm  explanation  of 
curring.  This  will  allow  the  students  to  give 
mpressions  once  the  projection  is  completed. 

ilm  is  over,  ausk: 

DID  YOU  THINK  ABOUT  AS  YOU  WATCHED  THE 
U  THINK  THE  FILM  IS  WELL  NAMED? 


DID  THE  FILM  SHOW  YOU? 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


— should  recall  their  own  impressions  and  thoughts. 

— will  indicate  that  all  it  showed  was  garbage,  so 
that's  a  good  name  for  it. 

— respond,  "What  happens  to  garbage,"  "How  much 
garbage  people  have,"  "Garbage  collection  is  a 
big  business,"  "Garbage  is  handled  by  lots  of 
people  before  it  goes  to  the  dump  (landfill)," 
"There's  more  to  garbage  collecting  than  I  thought 
therf*  was,"  etc. 


giJIesXer/!! 

STUDENTS  A  CHANCE 
TO  RESPOND 


MATERIALS 


TEACHING  STRATEGIES 


Continue  probing  until  the  stxKients  have  nothing  more  to 
say«    Then  contintae  by  asking: 

WHAT  ARE  SOME  OF  THE  DIFFERENT  JOBS  PEOPLE 
HAVE  IN  WORKING  WITH  GARBAGE? 


StU< 


— n 


ArKi^ 
OTHFft  IDEAS 


List  responses  on  the  chalkboard. 


(Student's  name) ,  HOW  MANY  MEN  DO  YOU  THINK 
OUR  CITY  HIRES  TO  HANDLE  GARBAGE? 


— w: 


Ask  memy  students  their  opinions.  Put  the  responses  on 
the  chalkboard  and  keep  a  record  of  the  answers. 


(Student's  name)  ,  HOW  MUCH  MONEY  DO  YOU  THINK 
OUR  CITY  SPENDS  EACH  YEAR  TO  HANDLE  GARBAGE? 


— WJ 


Ask  many  students  what  their  guess  is. 


Put  these  figures  on  the  chalkboard,  too,  and  keep  a 
record  of  these  answers. 


Say  to  the  class: 


SOME  CITIES  IN  THE  UNITED  STATES  SPEND  MORE 
MONEY  EACH  YEAR  GETTING  RID  OF  GARBAGE  THAN 
THEY  SPEND  FOR  BOTH  FIRE  AND  POLICE  PROTECTION. 
THE  l-iONEY  IS  SPENT  TO  PAY  ALL  THE  PEOPLE  WHO 
PICK  UP  THE  GARBAGE,  DRIVE  THE  TRUCKS,  WORK 
AT  THE  DUMP,  AND  ALSO  TO  PAY  FOR  EQUIPMENT, 


TEACHING  STRATEGIES 


sing  imtil  the  students  have  nothing  more  to 
^ntinue  by  asking: 

SOME  OF  THE  DIFFERENT  JOBS  PEOPLE 
WORKING  WITH  GARBAGE? 


ANTICIPATED  STUDENT  BEHAVIORS 


Sttidents: 


ACTIVITY  4-23 

® 


—respond,  "Garbagemen, "  "Garbage  truck  driver," 
"Truck  driver,"  "Truck  unloader,"  "Caterpillar 
driver," 


ASKF(jR' 
OTHER  IDEAS 


on  the  chalkboard. 
's  name) ,  HOW  MANY  MEN  DO  YOU  THINK 


HIRES  TO  HANDLE  GARBAGE? 

ents  their  opinions.  Put  the  responses  on 
d  and  keep  a  record  of  the  answers* 

^s  name)  ,  HOW  MUCH  MONEY  DO  YOU  THINK 
SPENDS  EACH  YEAR  TO  HANDLE  GARBAGE? 

ents  what  their  guess  is. 

ures  on  the  chalkboard,  too,  and  keep  a 
se  answers* 


ass: 


lES  IN  THE  UNITED  STATES  SPEND  MORE 
^CH  YEAR  GETTING  RID  OF  GARBAGE  THAN 
ND  FOR  BOTH  FIRE  AND  POLICE  PROTECTION. 
Y  IS  SPENT  TO  PAY  ALL  THE  PEOPLE  WHO 
THE  GARBACS:,  DRIVE  THE  TRUCKS,  WORK 
UMP,  ANL  ATiSO  TO  PAY  FOR  EQUIPMENT, 


— will  make  a  variety  of  guesses. 


— will  again  make  a  variety  of  guesses* 


MATERIALS 


r 


TEACHING  STRATEGIES 


GASOLINE,  AND  FIXING  THE  EQUIPMENT •  SOMETIMES 
THE  DUMP  MAY  BE  AS  FAR  AS  FIFTY  MILES  FROM 
WHERE  THE  GARBAGE  IS  PICKED  UP. 

WHAT  WAS  THE  MAN  DRIVING  THE  TRACTOR  V/EARING  ON 
HIS  FACE? 


If  the  stiadents  did  not  notice  the  mask, 
tell  them  that  he  was  wearing  a  mask  and 
then  ask: 


WHY  WAS  HE  WEARING  A  MASK? 
WHY  DO  DUMPS  STINK? 

WHAT  IS  CAUSING  THE  GARBAGE  TO  ROT  OR  DECOMPOSE? 
WHAT  IS  A  MICROBE? 


ARE  THE  MICROBES  IN  A  DUMP  HARMFUL? 


Ask  the  students  to  defend  their  answers. 

WHAT  ELSE  WOULD  YOU  SEE  BREAKING  DOWN  OR 
EATING  THE  GARBAGE  AT  THE  DUMP? 


ERIC-- 
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TEACHING  STRATEGIES 


INEy  AND  FIXING  THE  EQUIPMENT.  SOMETIMES 
UMP  MAY  BE  AS  FAR  AS  FIFTY  MILES  FROM 
THE  GARBAGE  IS  PICKED  UP. 

WAS  THE  MAN  DRIVING  THE  TRACTOR  WEARING  ON 

?^CE? 

f  the  students  did  not  notice  the  mask, 
tell  them  that  he  was  wearing  a  mask  and 
bhen  ask: 

\S  HE  WEARING  A  MASK? 


)  DUMPS  STINK? 

S  CAUSING  THE  GARBAGE  TO  ROT  OR  DECOMPOSE? 
S  A  MICROBE? 


E  MICROBES  IN  A  DUMP  HARMFUL? 


dents  to  defend  their  answers. 

LSE  WOULD  YOU  SEE  BREAKING  DOWN  OR 
THE  GARBAGE  AT  THE  DUMP? 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


—respond,  "Mask/^  "Don't  know/*  "Can't  remember." 


—respond,  "Dump  stinks,"  "There  are  microbes  in  the 
air,"  "Keep  microbes  out  of  his  mouth  and  nose." 

—respond,  "The  garbage  is  rotting  or  decomposing." 

-respond,  "Microbes,"  "Rotten  stuff,"  "Bugs." 

-recall  experiences  in  core  A  of  Unit  II  and  Core  B 
of  Unit  IV  and  give  statements  such  as:  "Small 
living  things  too  small  to  see  without  a  magnifier," 
"Living  things  that  decompose  biodegradable 
substances,"  "W-^  call  scMne  of  them  germs." 

—can  give  two  opposing  answers,  depending  upon  their 
point  of  view.    Those  who  have  the  disease  concept 
foremost  in  mind  will  probably  answer,  "Yes";  those 
who  have  the  decomposition  concept  in  mind  will 
probably  say,  "No." 


—respond,  "Rats,"  "Mice,"  "Cockroaches." 


TEACHING  STRATEGIES 


WHAT  DO  WE  CALL  ALL  THESE  ANIMALS? 


If  the  words  scavenger  and  pest  do  not 
come  vp,  remind  the  students  of  the  slides 
on  scavengers  and  the  pill  btigs.  Then 
ask: 

WHY  DO  WE  SOMETIMES  CALL  THESE  ANIMALS  PESTS? 


Ask  for  pests  the  students  might  expect  to  find  around 
garbage  and  list  them  on  the  chalkboard.    Point  out  that 
these  pests  might  be  anywhere  there  is  garbage  which 
includes:    the  home,  street,  etc. 

IN  WHAT  WAY  ABE  THESE  "PESTS"  HELPFUL? 


Then  say: 

BECAUSE  THESE  PARTICULAR  SCAVENGERS  ARE 
GENERALLY  CC»ISIDEREO  UNPLEASANT,  MAN 
USUALLY  TRIES  TO  CONTROL  THEM.     HOW  CAN  WE 
CONTROL  THESE  PESTS? 

You  may  have  to  explain  what  the  meaning  of  control  is 
in  this  sense. 

Say: 

LET'S  LOOK  AT  THE  FILM  AGAIN  AND  THIS  TIME 
LOOK  FOR  TWO  THINGS:     FIRST,  WATCH  FOR  WAYS 
TO  CONTROL,  AND  SECOND,  LOOK  FOR  THE  KINDS  OF 
THINGS  THAT  GARBAGE  IS  MADE  UP  OF. 


TEACHING  STRATEGIES 


WE  CALL  ALL  THESE  ANIMALS? 


the  words  scavenger  and  pest  do  not 
^  up,  remind  the  students  of  the  slides 
scavengers  and  the  pill  bugs.  Then 


flE  SOMETIMES  CALL  THESE  ANIMALS  PESTS? 


the  students  might  expect  to  find  around 
List  them  on  the  chalkboard.    Point  out  that 
night  be  anywhere  there  is  garbage  which 
le  home,  street,  etc. 

WAY  ARE  THESE  "PESTS"  HELPFUL? 


THESE  PARTICULAR  SCAVENGERS  ARE 
.Y  CC»ISIDERED  UNPLEASANT,  MAN 
TRIES  TO  CONTROL  THEM.     HOW  CAN  WE 
THESE  PESTS? 

to  explain  what  the  meaning  of  control  is 


OK  AT  THE  FILM  AGAIN  AND  THIS  TIME 

TWO  THINGS-.     FIRST,  WATCH  FOR  WAYS 
OL,  AND  SECOND,  LOOK  FOR  THE  KINDS  OF 
HAT  GARBAGE  IS  MADE  UP  OF. 


ANTICIPATED  STUDENT  BEHAVIORS 


students : 


ACTIVITY  4-23 

@ 


--respond,  "Scavengers,"  "Pests,"  or  possibly 
"Decomposers. " 


-respond,  "Something  we  don't  like,"  "Things 
that  are  harmful,"  "Animals  that  carry  disease," 


-relate  the  scavenger  and  decomposing  habits  of 
certain  pests  to  the  breakdown  of  biodegradable 
siabstances  and  to  the  ultimate  recycling  of 
materials  back  into  the  environment « 


—respond,  "Kill  them,"  "shoot  them,"  "spray  them.* 


ACTIVITY  4-23 


MATERIALS 


TEACHING  STRATEGIES 


Show  the  film  again. 

WHAT  ARE  SOME  WAYS  GARBAGE  PESTS  CAN  BE 
CONTROLLED  OR  GOTTEN  RID  OF? 


If  these  responses  do  not  c<xne  up^  suggest  them  and  point 
out  that  J2ach  of  these  is  a  way  of  changing  the  habitat 
of  the  pests  so  he  cannot  feed  on  the  garbage  as  easily. 

Then  ask: 


WHAT  ARE  SOME  OP  THE  THIN<S  YOU  SAW  BEING 
UNLOADED  AT  THE  GARBAGE  DUMP? 


ACOEPTA 
ANSWER! 


WHICH  THINGS  THAT  YOU  SAW  WILL  ROT  OR 
DECOMPOSE  EASILY? 


List  on  the  chalkboard. 


WHAT  DO  WE  CALL  THESE  THINGS  THAT  ARE 
DECOMPOSED  EASILY? 

On  chalkboard  title  list  Biodegradable. 

WHICH  THINGS  THAT  YOU  SAW  WILL  NOT  ROT  OR 
DECOMPOSE  EASILY? 


TEACHING  STRATEGIES 


-film  again. 

ARE  SOME  WAYS  GARBAGE  PESTS  CAN  BE 
■iOLLED  OR  GOTTEN  RID  OF? 


responses  do  not  come  up,  suggest  them  and  point 
■^ach  of  these  is  a  way  of  changing  the  habitat 
ts  so  he  cannot  feed  ^^n  the  garbage  as  easily. 


ARE  SOME  OF  THE  THINGS  YOU  SAW  BEING 
DED  AT  THE  GARBAGE  DUMP? 


THINGS  THAT  YOU  SAW  WILL  ROT  OR 
POSE  EASILY? 


i  chalkboard. 

X)  WE  CALL  THESE  THINGS  THAT  ARE 
>OSED  EASILY? 

ird  title  list  Biodegradaole. 

THINGS  THAT  YOU  SAW  WILL  NOT  ROT  OR 
OSE  EASILY? 


t-ERLC- 


ANTICIPATED  STUDENT  BEHAVIORS 


Students : 


—respond,  "Using  cans  for  storage,"  "Tight 
fitting  lids  on  cans,"  "Burying  garbage," 
"Spraying,"  "Keeping  garbage  picked  up." 


—respond,  "Food,"  "Clothes,"  "Toys." 


ACOEPTALL 
ANSWERS 


—list  those  things  which  will  rot  easily:  plant 
materials  such  as  lettuce,  cabbage,  grass 
clippings,  etc.;  animal  matter  such  as  meat  scraps, 
iaones,  hair,  etc. 


— recall  the  word  biodegradable . 


-list  those  things  which  will  not  rot  easily,  such 
as  metal,  rubber,  plastic,  paper,  etc. 


MATERIALS 


TEACHING  STRATEGIES 


List  on  the  chalkboard. 

WHAT  DO  WE  CALL  THESE  THINGS  THAT  ARE  NOT 
DECOMPOSED  EASILY? 

On  other  chalkboard  title  list  Nonbiodegradable . 

WHAT  WILL  HAPPEr  TO  THE  THINGS  THAT  DON'T 
ROT  OR  DECOMPOSE  EASILY? 

WHICH  THINGS  THAT  YOU  SAW  DO  WE  HAVE 
BURIED  IN  OUR  C0i4P0ST? 

List  on  the  chalkboard. 

Conclude  the  activity  by  saying: 

TOMORROW  WE  ARE  GOING  TO  VISIT  A  (durry^ 
school  trash  site^  city  incinerator^ 
central  collection  point)  TO  SEE  HOW  OUR 
(city^  school)  GETS  RID  OF  ITS  GARBAGE. 
WHAT  WOULD  IT  BE  BEST  FOR  US  TO  WEAR? 


WHY? 

WHAT  WILL  WE  SEE  AT  THE  (dump,  school  trash 
site,  city  incinerator ,  central  collection 
point) ? 

As  the  students  suggest  items,  write  them  on  the 
chalkboard.    Keep  the  list  until  after  students  have 
been  to  the  dump,  and  then  make  any  deletions  or 
additions. 

Review  school  field  trip  policies  with  students  if 
necessary* 


TEACHING  STRATEGIES 


chalkboard* 

WE  CALL  THESE  THINGS  THAT  APE  NOT 
iSED  EASILY? 

ilkboard  title  list  Nonbiodegradable . 

LL  HAPPEN  TO  THE  THING?  THAT  DON'T 
DECOMPOSE  EASILY? 

HINGS  THAT  YOU  SAW  DO  WE  HAVE 
IN  OUR  COMPOST? 

dialkboard. 

activity  by  saying: 

W  WE  ARE  GOING  TO  VISIT  A  (d\irop, 
trash  site,  city  incinerator, 
collection  point)  TO  SEE  HOW  OUR 
school)   GETS  RID  OF  ITS  GARBAGE. 
ULD  IT  BE  BEST  FOR  US  TO  WEAR? 


LL  WE  SEE  AT  THE  (dump,  school  trash 
ity  incinerator,  central  collection 

Its  suggest  items,  write  them  on  the 
Keep  the  list  until  after  students  have 
lump,  and  then  make  any  deletions  or 


L  field  trip  policies  with  students  if 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-23 

@ 


students : 


— recall  the  word  nonbiodegradable ♦ 


—respond,  "Make  a  mess,"  "stay  there." 


— list  items  they  have  buried. 


—respond,  "Old  clothes,"  "Dirty  clothes,"  "Get 
masks  * " 

— respond,  "It's  dirty  there*" 


—suggest  items  that  they  predict  they  will  see< 
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e  and  my* 
Environment 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

b.    Understanding  of  the  role  of  decomposers. 

d.    Recognition  of  examples  of  man's  impact 
v^n  the  environment. 

CORE  C  OBJECTIVES: 


1.  Perceive  that  garbage  (solid  waste)  is  a 
mcui^aiade  problem  through  his: 

a.  Underst£mding  of  the  concept  of 
biodegradable  and  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult* 

c.  Description  of  daily  gaAage. 

2.  Accept  the  need  for  recycling  materials 
through  his: 

b.    Identification  of  uses  for  various 
components  of  solid  waste « 

3.  Exhibit  a  positive  attitude  towards  microbes 
that  decon^se  garbage « 


ERIC 


^CUS  FOR  THIS  ACTIVITY 
)ALS: 

Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

h*    Understanding  of  the  role  of  decomposers 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

OBJECTIVES : 

Perceive  that  garbage  (solid  waste)  is  a 
man-made  problem  through  his: 

a.  Understanding  of  the  concept  of 
biodegradable  and  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

c.  Description  of  daily  garbage. 

Accept  the  need  for  recycling  materials 
through  his: 

b.    Identification  of  uses  for  various 
components  of  solid  waste. 

Exhibit  a  positive  attitiide  towwds  microbes 
that  decon^se  garbage. 


l-ERLC- 


UNIT  IV. 


CORE  C, 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

GARBAGE  AND  MY 
ENVIRONIffilNT 


BSCS 


ACTIVITY  4-24.     IT'S  A  REAL  DUMP 


TEACHING  STRATEGIES 


Activity  4-24,    It's  A  Real  Dump 

In  tki6  activity  6tudznt6  voilt  vi^it  ikoAJi  cjonmujiyUty*6 
QOHbaQZ  dkmp,  contAol  tnash  collzctlon  InctnvicutoJi, 
on.  school  tho&h  oAe/i.    Thzy  mXl  qoam  knoi/ol2,dg2,  how 
tAjo^h      dupo6zd      in  theJji  imnzdiatz  znvAjvomznt.  Thz 
vaJUiz  0(J  tkU  zxpwizncz  tss  that  thz  ^tudesitA  ojiz  abtz  to 
4ee  thz  dUpo^al  oi  QOHboQZ,  {/Jv^t-hand  and  bzgin  to 
wndzMtand  thz  pnjobZkm  oi  dUpo^ing  o^  nonhlodzQnxidabZz 
matejUai^* 

Teacher  Prepcuration: 

Contact  the  manager  of  the  city  dump,  incinerator, 
collection  site,  or  school  trash  area  at  least  a  week 
before  the  planned  visits    You  mght  wish  to  have  him 
be  present  and  explain  the  city  operation  of  garbage 
disposal  either  in  the  classroom  before  or  after  the 
visit  or  at  the  dump  the  day  of  the  visit.    Set  a  mutually 
satisfactory  date  and  time  for  the  visit,  with  an  alternate 
date  in  case  of  inclement  weather.    Call  again  the  day 
before  the  visit  to  be  sure  everything  is  still  all  right. 
If  your  canmunity  has  a  landfill,  the  city  administration 
may  prefer  to  use  the  words  sanitcury  Icuidfill  instead  of 
dump  to  describe  it. 

While  on  the  visit  students  should  look  for  the  following 
kinds  of  things: 

1,  The  different  kinds  of  garbage  brought  to  the 
dump, 

2,  Is  the  garbage  separated  and  dumped  in  different 
areas  or  not?  Why? 

3,  Is  any  garbage  burned? 

4,  Is  all  the  garbage  burned? 

5,  What  jobs  are  necessary?    What  are  the  respon- 
sibilities of  each  of  these  jobs? 


TEACHING  STRATEGIES 


24.    It's  A  Real  Dtmip 

ivAXy  6tudent6  mJUi  vl6^  theUA  carrmuwAXyU 
p,  centnaZ  tna^h  caJU^ctLon  6itt,  incAnznatoK, 
(uuh  o/tea.   Thzy  mJU  gain  knou)lzdgz  OjJ  hm 
spoked  0^  in  th(LOi  immzdlatz  znvifwmznt.  Thz 
l&  QxpoALzncz  u  that  thz  studeMs  aJiz  ablz  to 
po6al  OjJ  gaJibago,,  ^iut-hand  and  bzgin  to 
thz  pnjoblm^  OjJ  dUpo^ing  nonblodzgKodabZz 


paration: 

manager  of  the  city  dump,  incinerator, 
site,  or  school  trcish  area  at  least  a  week 
planned  visit,    you  might  wish  to  have  him 
auid  explain  the  city  operation  of  garbage 
ther  in  the  classrocmi  before  or  after  the 

the  diunp  the  day  of  the  visit.    Set  a  mutually 
/  date  and  time  for  the  visit,  with  an  alternate 
2  of  inclement  weather.    Call  again  the  day 
/isit  to  be  sure  everything  is  still  all  right, 
nunity  has  a  landfill,  the  city  administration 
to  use  the  words  sanitary  leuidfill  instead  of 
sribe  it. 

s  visit  students  should  look  for  the  following 
Lngs: 

If f erent  kinds  of  garbage  brought  to  the 


5  garbage  separated  and  dumped  in  different 
or  not?  Why? 

f  garbage  burned? 

.  the  garbage  burned? 

obs  are  necessary?    What  are  the  respon- 
ties  of  each  of  these  jobs? 


ANTICIPATED  STUDENT  BEHAVIORS 


At  thz  Qjnd  OjJ  tkU  activity,  zach  6tadeM  ^houZd: 

"have  vi6itzd  thz  comunity  ga/ibage.  dimp. 
"have  panticAjpatzd  in  a  duau^ion  thz 

zxpoJiiandZ  at  thz  dump, 
--havz  inivuizd  thz  impact  Oj{  nonbiodzgAodabtz 

matznAJxtb  on  thz  znviAonmznt. 


MATERIALS 


TEACHING  STRATEGIES 


6.  Where  is  the  dump  located  in  relationship  to  the 
commimity?    Is  it  close  to  the  city  or  far  away 
from  it?  Why? 

7.  Are  there  any  animals  and  insects  living  at  the 
dump?    What  are  they? 


8.    How  does  the  dump  look? 


9.    How  does  the  dun^  smell?  Why? 

10.  How  is  our  dump  like  and  unlike  the  one  in  the  film? 

11.  How  much  land  is  a  part  of  the  duznp? 

12.  How  much'  land  has  already  been  covered  or  filled 
at  the  dump? 

13.  What  land,  if  any^  is  available  for  new  garbage 
dumps? 

14.  What  is  done  with  the  garbage  that  will  rot? 

15.  What  is  done  with  the  garbage  that  will  not  rot? 

16.  What  things  did  you  see  that  could  have  been  used 
again  rather  than  thrown  away? 


Have  the  list  of  qaestions  dittoed  so  that  the  students 
can  refer  to  them  while  on  the  trip.    You  may  wish  to 
have  teams  assigned  to  certain  questions  or  have  a  contest 
to  see  who  can  answer  the  most  questions. 

The  day  after  the  students  have  been  to  the  dump  go  over 
the  list  on  the  chalkboard,  i.e.,  garbage  jc4)S,  etc.,  and 
discuss.    Also  discuss  their  experiences,  bringing  out  the 
items  suggested  above,  stressing  the  fact  that  many  items 
that  are  disposed  of  do  not  decompose. 


TEACHING  STRATEGIES 


3  is  the  dump  located  in  relationship  to  the 
mity?    Is  it  close  to  the  city  or  far  away 
it?  Why? 

bhere  any  animals  and  insects  living  at  the 
?    What  are  they? 

ioes  the  dump  look? 

ioes  the  dump  smell?  Why? 

Is  our  diintp  like  and  unlike  the  one  in  the  film? 

mch  land  is  a  part  of  the  dun^? 

uich  land  has  already  been  covered  or  filled 
le  dump? 

land,  if  any,  is  available  for  new  garbage 

;? 

is  done  with  the  garbage  that  will  rot? 

is  done  with  the  garbage  that  will  not  rot? 

things  did  you  see  that  could  have  been  used 
rather  than  thrown  away? 

St  of  questions  dittoed  so  that  the  students 
:o  them  while  on  the  trip.    You  may  wish  to 
assigned  to  certain  questions  or  have  a  contest 
can  £mswer  the  most  questions, 

er  the  students  have  been  to  the  dump  go  over 

the  chalkboard,  i.e, ,  garba9e  jobs,  etc.,  and 
Iso  discuss  their  experiences,  bringing  out  the 
sted  above,  stressing  the  fact  that  many  items 
sposed  of  do  not  decompose, 

LERLC  ^  


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-24 


Students: 


--infer  the  impact  of  nonbiodegradable  materials 
on  the  environment* 
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BSCS  Evaluation:    EMH  Feedback  Form  Ic 
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Me  and  my 
Environment 


MATERIALS 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

c.  Realization  that  certain  materials 
are  in  finite  supply. 

d.  Recognition  of  examples  of  man's 
impact  upon  the  environment. 

2,  COTiprehend  the  role  of  man  as  an  integral 
part  of  nature^  not  apart  from  natuiB. 

CORE  C  OBJECTIVES: 

2.    Accept  the  need  for  recycling  materials 
through  his: 

a.    Recognition  that  certain  materials  are 
in  finite  supply. 

c.    Accomplishment  of  a  recycling  task. 


TEACHING  STRATEGIES 


Activity  4-25.    The  Recycling  Payoff 

Tkls  activity  intAjodacu  a  natkvi  dt^^icjult  concept 
^cycling.    To  obtain  a  mnkinQ  dtf^Yiitlon  oi  KzcycZinQ 
and  an  appreciation  o^  lU  good  a/>pQ,cjU  o^e  tkz  main 
puApo6a>  oi  tht  acXlvlty.    Otkvi  ^ubtln  aJt^pacJU  oi 
^cycling  may  ok  may  not  be  nzallzzd,  dzptnding  on 
tkz  nzadlm66  and  background  o^  you/i  claA6.  Increased 
undeMtandlngA  that  cjould  rz6att  ^om  playing  the  garr.z 
p^cntcd  In  thli  activity  arc  as  ^oZlom: 


bs  FOR  THIS  ACTIVITY 


LS; 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

c.  Realization  that  certain  materials 
are  in  finite  supply. 

d.  Recognition  of  examples  of  mai.  s 
impact  upon  the  environment. 

Comprehend  the  role  of  man  as  an  integral 
part  of  nature ,  not  apart  from  nature . 

a JECTIVES : 

Accept  the  need  for  recycling  materials 
through  his: 

a.    Recognition  that  certain  materials  are 
in  finite  supply. 

c.    Accomplishment  of  a  recycling  tcisk. 


TEACHING  STRATEGIES 


The  Recycling  Payoff 

mtAjoduceA  a  ^lathvi  diiilQutt  conczpt 
'  obtain  a  mniUng  dz^nLUon  OjJ  KzcydUnQ 
•otion  oi  itb  good  a6pccX6  a/iz  thz  main 
z  aatiwJy.    Otkvi  6ubtit  cupzct^  o^ 
OK  may  not  6e  KzaLLztd,  dzpznding  on 
and  background  o^  yovJi  e£aA4.  IncAza&td 
tiot  couZd  nji^uZt  {/torn  playing  tkt  gome 
/iX6  activity  am  06  ^oltouo^^: 


UNIT  IV. 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

GARBAGE  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-25.    THE  RECYCLING  PAYOFF 


ANTICIPATED  STUDcNT  BEHAVIORS 


At  the  end  o^  thU  activiXy,  each  student  ^houtd: 

"have  paAticipatcd  in  the  Recycling  Payoff  game, 
--have  developed  an  unde/utanding  o^  the  hJuJie^  OjJ 

th",  game  and  Med  them  in  mailing  tec6e  choicer  in 

the  game. 

'-have  managed  kU  oAtliicxal  money  Jt^uccoAt^iixZly 
and  stayed  in  the  game  a6  long  a6  po^^ihle. 

"have  developed  a  working  deiinition  o\  recycling. 

"have  developed  6uch  otheJi  concepts  related  to 
recycling  a&  may  be  appropriate  to  the  background 
oi  the  cea64. 


ACTIVITY  4-25 
® 


MATERIALS 


Game:    Re.cycZing  ?ayo^i  (one  game 
set  per  four  students) 


TEACHING  STRATEGIES 


J. 


4. 


An  mdoMtanding  and  a  mnklnq  dziinition 
KzcycLinQ. 

A  /izatizcLtion  that  6omt  thlng6  ahz  in  iiyiito. 
supply  and  that  m  may  txhain^t  that  supply, 
pvthap6  btcauAt      (UACumtanc^^  m  cannot 
contAot. 

An  undeMtanding      vohy  AzaycLing  >c6 
i/inttAjoting:    a)  >U  my  be  the.  obviooi^ 
thing  to  do,  yet  may  not  6e  po66ibte.  at 
cQAtain  time^  and  (jUth  ceAtaJM  thinQ6; 
b)  tt  co6t4i  monzy  and  tong-njoungo.  bme^^lts 
may  not  6e  obvloa&. 

A  /itattzation  that  tkvuL  Ju^  an  oZment  oi 
chance,  tn  Ending  new  nje^ouJuce.  6upptU^  and, 
tkeJi^ioHz,  man  mu6t  continuatZy  6e.aAch  ioK 
new  ^ouAce.  Zocjotion^.    The.  po66iJble. 
HUovJice.  ^iteM  ojie.  ats^o  iaUX^  theJULionz, 
HJicjycting  uuM  uttartateZy  be.  UhtntioL. 

A  HzaUzation  that  at  time/^  mone.y,  land  and 
otheA  po66t66lon^  aAe.  mAthle^6  ^ze.dom 
^  io6t  OK      thty  can  not  be.  uj^eA  to  htcjuJie. 
de^lHjid  endjSi. 


The  rules  of  this  game  are  not  as  complex  as  they  may  first 
appear.    To  explain  them  to  the  class,  it  will  be  necessary 
to  use  a  group  of  students  as  an  exairple  on  day  number  one. 
'rhen  the  game  should  be  played  several  times  on  day  two 
and  day  three.    The  game  should  also  be  played  at  later 
times  as  requested  by  the  students  and/or  as  seems  appro- 
priate to  you. 

Before  the  gaune  is  started,  create  interest  by  allowing 
students  to  drill  just  for  fun  on  the  game  board.  The 
game  board  has  wooden  blocks  inside  that  should  be  placed 
in  different  locations  each  time  the  game  is  played.  To 
accomplish  this,  the  board  should  be  shaken  by  the  banker, 


r 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


n  mdtutmdinQ  and  a  Mocking  dz^nition 
acycZing. 

nzaZlzation  that  6omz  things  OAZ  in  ^irUtz 
xpply  and  that  m  my  zxhaMt  that  supply, 
2Ahap6  becaa6e      clKcumtmcu  m  cannot 
ontAoL 

%  md^Mtanding      vohy  HzcycJUng  >c6 
^tJuitbiQ:    a)  it  way  be  thz  obvlouj^ 
hAjng  to  do,  yat  miy  not  be  po66ibtz  at 
tntOA^n  timu  and  uoitk  c&Atain  things; 
)  it  to6tJti  monzy  and  tong-Hjongz  bzm^it^ 
uy  not  be  obucoa6. 

Hzatization  that  thzAz  i&  an  zZmznt  o^ 
lonce  in  Ending  new  A&6ou/icz  supplicyt  and, 
lOJULionz,  man  ma&t  continuaiJty  6zaAch  ioK 
'i^  njZMovjitz  locatioM .    Thz  po44-cb£e 
i4ouAce  6ite^  a/tz  also  ^niXz  and  thoAo^ioHz, 
icycjUng  utc££  ultcmatzZy  be  Z66zntial. 

nzatization  that  at  timu  momy,  land  and 
"JiQA  po44e64^on4  aJiz  mKthlz6s  i^  ^tzdom 

>  iost  OK  ii  tkzy  am  not  be  uizd  to  szcuAz 
isvie^d  endA. 

>f  this  game  are  not  as  complex  as  they  may  first 

>  explain  them  to  the  class  #  it  will  be  necessary 
roup  of  students  as  an  example  on  day  number  one* 
une  should  be  played  several  times  on  day  two 
:ee.    The  game  should  also  be  played  at  later 
^quested  by  the  students  and/or  as  seems  appro- 
^ou. 

geune  is  started,  create  interest  by  allowing 

>  drill  just  for  fun  on  the  game  board.  The 
has  wooden  blocks  inside  that  should  be  placed 
t  locations  each  time  the  game  is  played.  To 
this,  the  board  should  be  shaken  by  the  banker, 
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TEACHING  STRATEGIES 


placed  in  the  middle  of  four  players^  and  then  not 
moved  again  until  the  game  is  over. 

Rules  of  the  Recycling  Payoff  Game 

1.    The  game  can  be  played  by  two^  three,  or  four 
players  and  a  bemker. 


2.    At  the  start  of  the  game  each  player  receives 
$500,00  and  two  drilling  rigs. 

3«  Any  method  can  be  used  to  determine  who  goes 
first.  After  that  the  player  sequence  is  in 
a  cloclcwise  direction. 

4.  The  bcmker  handles  all  the  money. 

5.  During  the  first  round  of  play  each  player  vill 
have  to  buy  land;  player  can  not  drill  until 
they  own  land. 

6.  At  euiy  given  turn  after  the  first  round  a  player 
has  three  options  —  bv^  lemd,  drill,  or  recycle  — 
as  outlined  below: 


I.    B\iy  Lcuid 


A.    Costs  $200.00  per  plot 


B*    Draw  card  from  la^  d  card  pile  after 
paying  banker  $200.00.    The  nuxnber  on 
the  card  corresponds  to  the  plot  pur- 
chased by  the  player. 


II.  Drill 


A.    A  player  can  drill  dvuring  his  turn  if  he 
owns  a  piece  of  land  to  drill  on  and  has 
an  avetilable  drilli^^g  rig  with  which  to 
drill. 


TEACHING  STRATEGIES 


the  middle  of  four  players,  and  then  not 
until  the  game  is  over. 

le  Recycling  Payoff  Game 

aroe  can  be  played  by  two,  three,  or  four 
rs  and  a  banker* 

iB  start  of  the  gcune  each  player  receives 
00  and  two  drilling  rigs. 

thod  can  be  used  to  determine  who  goes 
After  that  the  player  sequence  is  in 
>ckwise  direction. 

anker  handles  eUl  the  money. 

g  the  first  round  of  play  each  player  will 
to  buy  land;  player  can  not  drill  until 
own  Icuid. 

y  given  turn  after  the  first  round  a  player 
hree  options  —  buy  land,  drill,  or  recycle 
tlined  below: 

uy  Land 

Costs  $200.00  per  plot 

Dra^  card  from  lauid  card  pile  after 
paying  banker  $200.00.    The  nuirber  on 
the  card  corresponds  to  the  plot  pur- 
chased by  the  player* 

rill 


A  player  can  drill  during  his  turn  if  he 
owns  a  piece  of  land  to  drill  on  and  has 
an  available  drilling  rig  with  which  to 
drill. 

l-ERiC  


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-25 


ACTIVITY  4-25 


MATERIALS 


Diagram  4-9 


STRIKE 


NO  STRIKE 


Oerrick 


Blocks  of  Wood 


TEACHING  STRATEGIES 


B. 


Drill  by  placing  the  derrick  over  one  of 
the  60  drilling  holes  on  the  game  board 
and  forcing  the  derrick  stick  into  the 
hole*    If  the  stick  goes  all  the  way 
dovm,  a  miss  results;  if  it  goes  only 
partially  down,  a  strike  results. 

After  drilling,  follow  one  of  two  courses 
of  action. 


1. 


2. 


If  a  strike  occurs,  (see  Diagram  4-9) 
the  player  should  DRAW  A  CARD  fr<Mti 
the  strike  pile  and  collect  the  pay- 
off, as  described  on  the  card,  from 
the  banker*    His  turn  is  then  over 
and  the  rig  is  left  on  the  property 
until  a  later  turn. 

If  the  drilling  was  a  miss  (see  Diagram 
4-9)  the  player  can  either  RECYCLE  his 
rig  or  SELL  his  rig  to  the  banker.  If 
he  recycles  the  rig: 


a. 


b. 


The  player  pays  $100.00  to  the 
banker,  gets  one  piece  of  land, 
and  a  chance  to  drill  again 
during  this  same  turn.    If  a 
strike  occurs  on  a  recycling  drill, 
the  player  can  again  collect  by 
drawing  a  card  from  the  strike 
card  pile.    After  recycling  once 
the  turn  is  over. 

If  the  player  elects  to  sell  instead 
of  recycle,  he  turns  in  his  rig  to 
the  banker  and  receives  $500.00. 


NOTE:    There  is  no  way  to  repurchase  a  rig  in  the  game 
once  it  has  been  sold  to  the  bank.    This  is  the 
item  in  the  game  that  is  in  finite  supply.  When 
you  run  out  (either  by  choice  or  force,  you  can 
not  buy  a  new  one.) 


TEACHING  STRATEGIES 


Drill  by  placing  the  derrick  over  one  of 
the  60  drilling  holes  on  the  game  board 
and  forcing  the  derrick  stick  into  the 
hole#    If  the  stick  goes  all  the  way 
down,  a  miss  results;  if  it  goes  only 
partially  down,  a  strike  results. 

After  drilling,  follow  one  of  two  courses 
of  action. 


1. 


2. 


If  a  strike  occurs,  (see  Diagram  4-9) 
the  player  should  DRAW  A  CARD  frOTi 
the  strike  pile  and  collect  the  pay- 
off, as  described  on  the  card,  from 
the  banker*    His  ttim  is  then  over 
and  the  rig  is  left  on  the  property 
until  a  later  turn. 

If  the  drilling  was  a  miss  (see  Diagram 
4-9)  the  player  can  either  RECYCLE  his 
rig  or  SELL  his  rig  to  the  banker.  If 
he  recycles  the  rig: 


a. 


b. 


The  player  pays  $100.00  to  the 
banker,  gets  one  piece  of  lemd, 
and  a  chance  to  drill  again 
during  this  same  turn.    If  a 
strike  occurs  on  a  recycling  drill, 
the  player  can  again  collect  by 
drawing  a  card  from  the  strike 
card  pile.    After  recycling  once 
the  turn  is  over. 

If  the  player  elects  to  sell  instead 
of  recycle,  he  turns  in  his  rig  to 
the  banker  and  receives  $500.00. 


Is  no  way  to  repurchase  a  rig  in  the  game 
:  has  been  sold  to  the  bank*    This  is  the 
i  the  game  that  is  in  finite  supply.  When 
i  out  (either  by  choice  or  force,  you  can 
j     O  )ne.) 


ANTICIPATED  STUDENT  BEHAVIORS 


TEACHING  STRATEGIES 


III.  Recycling 

A.    A  player  may  use  his  turn  by  recycling 
if  he  has  a  rig  out  in  the  field  that  is 
tied  up  from  a  previous  strike  or  recycling 
miss.    On  a  recycling  turn,  the  player  must 
pay  $100.00  to  recycle  his  rig.    In  addition 
he  gets  one  piece  of  property  that  he  can 
then  drill  on  during  that  same  turn. 
Once  he  has  recycled  during  a  turn, 
however,  a  player  may  not  recycle  again 
during  the  same  time!    He  must  wait  for 
a  future  time. 

7.  Playing  the  game  continues  until  one  out  of  three 

or  two  out  of  four  players  are  out  of  the  game*  you 
are  out  of  the  game  when  you  have  no  drilling  rigs 
to  drill  with.    This  will  happen  when  the  player 
has  beon  forced  to  sell  his  rigs  in  order  to  get 
money  to  stay  in  the  game. 

8.  When  two  players  are  out  of  the  game,  the  banker 
will  pay  the  players  still  in  the  game  $1000,00 
for  each  of  their  remaining  rigs  and  $100.00  for 
each  piece  of  property  not  drilled  on. 

9.  The  winner  will  then  be  determined  according  to  who 
has  the  most  money. 

By  design  the  person  who  has  recycled  rigs  most  often  will 
be  the  winner.    This  may  not  be  envious  to  students  at 
first,  and  it  may  take  several  playings  to  bring  this  out. 
They  will  soon  catch  on  to  what  it  takes  to  stay  in  the 
game  (i.e.,  recycle  every  time  you  can)  ,  and  this  should 
be  the  time  that  you  point  out  to  the  students  the  advan- 
tages of  recycling  materials. 

After  playing  the  game  several  tiroes  you  might  try  these 
questions: 


TEACHING  STRATEGIES 


flecycling 

\.    A  player  may  use  his  turn  by  recycling 

if  he  has  a  rig  out  in  the  field  that  is 
^      tied  \jp  from  a  previous  strike  or  recycling 
r     miss.    On  a  recycling  turn,  the  player  must 
pay  $100.00  to  recycle  his  rig.    In  addition 
he  gets  one  piece  of  property  that  he  can 
then  drill  on  during  that  same  turn. 
Once  he  has  recycled  during  a  turn, 
however,  a  player  may  not  recycle  again 
during  the  same  time!    He  must  wait  for 
a  future  time. 

.ng  the  game  continues  until  one  oat  of  three 

out  of  four  players  are  out  of  the  game.  You 
►ut  of  the  game  vrtien  you  have  no  drilling  rigs 
ill  with.    This  will  happen  when  the  player 
een  forced  to  sell  his  rigs  in  order  to  get 
to  stay  in  the  game. 

two  players  are  out  of  the  game,  the  banker 
pay  the  players  still  in  the  game  $1000.00 
ach  of  their  remaining  rigs  and  $100.00  for 
piece  of  property  not  drilled  on. 

inner  will  then  ?  j  detezmined  according  to  who 
he  most  money. 

he  person  who  has  recycled  rigs  roost  often  will 
er.    This  may  not  be  <*vious  to  students  at 
it  may  take  several  playings  to  bring  this  out. 
oon  catch  on  to  what  it  takes  to  jtay  in  the 
recycle  every  time  you  can)  ,  and  this  should 
that  you  point  out  to  the  students  the  advan- 
cycling  materials. 

ag  the  game  several  times  you  might  try  these 


-ERIC 


ANTICIPATED  STUDENT  BEHAVIORS 


MATERIALS 


TEACHING  STRATEGIES 


WHAT  IS  THE  BEST  WAY  TO  PLAY  IN  ORDER  TO  WIN 
THIS  GAME? 


WHAT  DOES  RECYOiE  MEAN  IN  THIS  GAME? 
WHAT  DOES  IT  MEAN  TO  RECYCLE? 
WHAT  ARE  SOME  THINGS  PEOPLE  TRY  TO  RECYCLE? 
WHY  DO  THEY  DO  THIS? 

HOW  DO  PEOPLE  BENEFIT  FROM  RECYCLING  THINGS? 
DOES  IT  COST  MONEY  LIKE  IT  DID  IN  THE  GAME? 
THEN  WHY  DO  THEY  DO  IT? 


Then  conclude  with  this  statement: 

AS  A  MATTER  OF  FACT  THERE  ARE  MANY  THINGS  THAT  ARE 
IN  DANGER  OF  BEING  USED  UP  BECAUSE  THERE  IS  JUST 
A  CERTAIN  AMOUNT  OF  IT.     ONCE  THAT  AMOUNT  IS  USED 
THERE  WILL  BE  NO  MORE.     FOR  THOSE  MATERIALS,  WHAT 
MUST  BE  DONE? 


THUS  THERE  ARE  THREE  BEhSCMS  FOR  RECYCLING, 
WHAT  ARE  THEY? 


Complete  Tallysheet  4-8. 


TEACHING  STRATEGIES 


IS  THE  BEST  WAY  TO  PLAY  IN  ORDER  TO  WIN 
GAME? 


DOES  RECYCLE  MEAN  IN  THIS  GAME? 
DOES  IT  MEAN  TO  RECYCLE? 
ARE  SOME  THINGS  PEOPLE  TRY  TO  RECYCLE? 
0  THEY  DO  THIS? 

3  PEOPLE  BENEFIT  FROM  RECYCLING  THINGS? 
CT  COST  MONEY  LIKE  IT  DID  IN  THE  GAME? 
mY  DO  THEY  DO  IT? 


ide  with  this  statement: 

1ATTER  OF  FACT  THERE  RBE  MANY  THINGS  THAT  ARE 
IGER  OF  BEING  USED  UP  BECAUSE  THERE  IS  JUST 
'AIN  AMOUNT  OF  IT.     ONCE  THAT  AMOUNT  IS  USED 
WILL  BE  NO  MORE,     FOR  THOSE  MATERIALS,  WHAT 
iE  DONE? 


HERE  ARE  THREE  REASONS  FOR  RECYCLING. 
^RE  THEY? 


llysheet  4-8. 


LERLC 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 

—respond,  "Recycle  a  lot,"  "Don't  sell  your 
drillers,"  "Cheat." 

— respond,  "Reusing  my  drillers." 

— respond,  "To  reuse  something." 

—respond,  "Bottles,"  "Cans." 

— respond,  "Because  we  will  run  out,"  "For  money." 

— respond,  "Have  materials  to  use  over  again." 

—respond,  "Yes,"  "No,"  "May  make  money •" 

—infer,  "Might  be  necessary,"  "No  other  place  to 
get  materials, 


-indicate  that  such  finite  materials  must  be 
recycled  if  the  use  of  them  is  to  continue. 

-indicate  an  understanding  of  tie  rationale  for 
recycling  by  making  statements  that  mean: 
-some  materials  are  in  finite  supply, 
-it  is  wise  long-term  economics  to  recycle, 
-it  helps  alleviate  the  solid  waste  disposal 
problem. 
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e  and  my* 
Environment 


MATERIALS 


ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

!•    Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

a*    Understanding  of  what  a  cycle  is* 

b«    Understanding  of  the  role  of  decomposers 

d.    Reco^ition  of  examples  of  roan's  impact 
v^n  the  environment* 

2.    Ccsnprehend  the  role  of  man  as  an  integral 
part  of  nattire,  not  apart  from  natiire* 

CORE  C  OBJECTIVES: 

2.    Accept  the  need  for  recycling  materials 
through  his: 

c*    Accomplishment  of  a  recycling  task. 

3*    Exhibit  a  positive  attitude  toward  microbes 
that  decc»npose  garbage. 


TEACHING  STRATEGIES 


Activity  4-^26.    Planting  In  Compost 

TkU  Is  ikz  ^iMt  oi  thnjiz  actual  nzcijcZuig  toAbl  thz 
htudznt  uUJU  be  oAfeed  to  pz^oAm.    In  thu  cmz  thz 
biodtgnadabJU  moLtvUxiJU  '  szd  in  buitding  thz  c£m6 
a)mpo6t  uUJU  nou)  be  oied  to  qh^ow  6(me.  plcmt6,  an  Uim- 
tnation      natu/iat  KzaycJUng.    In  so  doing,  thz  6tudznt 
i^iilt  iantkvi  dtvzlop  thz  concepts  o^  ccmpo6ting, 
dtCjompo6tng,  and  ganbago.  and  gain  nkJbxttd  knoijoltdgz  that 
kz  moLy  apply  to  tntp/iove,  kU  oiA)n  {jooXl-btlng. 


FOCUS  FOR  THIS  ACTIVITY 


GOALS: 


1.  Ai^reciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

a.  Understanding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  deccxnposers. 

d.    Recognition  of  examples  of  man's  intact 
iipon  the  environment. 

2.  Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nattire. 

C  OBJECTIVES: 

Accept  the  need  for  recycling  materials 
through  his: 

c.  Accomplishment  of  a  recycling  task. 

3.  Exhibit  a  positive  attitude  toward  micrcAies 
that  deccMpose  gaj^age. 


TEACHING  STRATEGIES 


-26.    Planting  In  Compost 

ti  bt  oAfeed  to  peji^om.    In  tkU  coAt  the. 
biz  matQAiaJU  u/^td  in  bultxting  thz  cZas^ 
It  wotv  fae  a6ed  to  g^ou)  6omz  plantA,  on  aMu6- 
ruttu/ial  KicMQlaig.    In  6o  doing,  tht  6tudmt 
Vi  dtvfJtop  tnz  conc^pti  o^  Cjompo^ting, 
J,  and  ganbagz  and  gain  ftiXatfui  knou)tzdgz  that 
to  AjnpHjovz  kiM  ou)n  mJUrboXng* 

UERIC  


UNIT  IV. 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  111  MY 
ENVIRONMENT 

GARBAGE  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-26.     PLANTING  IN  COMPOST 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tht  end  o^  thl^  activity,  zach  6tud^nt  should: 

--have  Hzviewtd  his  concept  o^  comporting, 
decomposition,  goAbagt,  landiitl,^  biodi^gnadabtc. 

'"h.ttatz  decomposition  and  composting  to  cycJUng  by 
planting  some  seeds  and  vaatcking  plants  g^ow  in 
compost* 


ACTIVITY  4-26 


MATERIALS 


*Con5)OSt  piles 
♦Conmercial  planting  soil 

50  Peat  pots 
*50  Cleaned  1/2  pint  milk  cartons 
*50  Popsicle  sticks  or  pieces  of 

masking  tape 
*3  Marking  pencils 
Seeds,  1  package  each  of: 

Sensitive  plants 

Marigolds 

Beans . 
♦Trowels  (several) 


v 

ERLO 


TEACHING  STRATEGIES 


Teacher  Preparation; 

This  activity  is  one  of  three  designed  to  end  Unit  IV*  It 
begins  with  a  review  of  the  setting  up  of  the  coo^ost  pile 
and  }0hat  was  initially  inclvided  in  the  coii%>ost.  It 
continues  by  recalling  the  observations  made  and  cOTiparing 
the  scavenger  and  microbe  activities  related  to  decompo- 
sition and  concludes  with  an  activity  which  practically 
utilizes  the  concept  of  recycling. 


Begin  by  asking: 

WHAT  IS  COMPOST?    SEVERAL  WEEKS  AGO  WE  SET  UP 

A  CC»!POST  PILE.     WHAT  DID  WE  INCLUDE  IN  THAT  PILE? 


List  the  materials  on  the  chalkboard. 
Then  s^^  : 

LET'S  TAKE  ANOTHER  LOOK  AT  THE  PILE  TO  SEE  WHAT  HAS 
HAPPENED. 


Sti] 


-r 

ai 


-r< 

"1 


WORK 

:time 


Return  Worksheet  4-4  to  the  stuuisnts  and  ask  them  to  look 
at  it. 


I 


TEACHING  STRATEGIES 


3 


paration; 

ty  is  one  of  three  designed  to  end  Unit  IV.  It 
'  a  review  of  the  setting  up  of  t±e  coiif)ost  pile 
initially  included  in  the  coi^post.  It 
recalling  the  observati<His  made  and  oon^aring 
er  and  nicrc^  activities  related  to  decoii^K>- 
concludes  with  an  activity  i^ich  practically 
^  concept  of  recycling. 


^ing: 

COMPOST?    SEVERAL  WEEKS  AGO  WE  SET  UP 
lOST  PII£.    WHAT  DID  WE  INCLUDE  IN  THAT  PILE? 


terials  on  the  chalkboard . 


take  another  look  at  the  pile  to  see  what  has 
e:d. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


-recall  the  vrark  done  in  Activities  4-8  and  4-22 
and  describe  it  as  biodegradable  material  that 
is  being  decoii$K>sed  in  a  pile. 


-respond,  ''Biodegradable  things, ''Plant  stuff/' 
••Lettuce,"  as  well  as  the  nonbiodegradable  things: 
glass,  plates «  bottle  caps,  etc. 


VfORK 
.TIME 


*eet  4-4  to  the  students  and  ask  ihem  to  lo<* 


lerJc. 


MATERIALS 


TEACHING  STRATEGIES 


St 


WHAT  THINGS  HAVE  ISCOMPOSED  OR  ARE  DECOMPOSING? 


WHAT  WAS  THE  WORD  WE  USED  TO  INSCRIBE  THINGS 
THAT  DECCttfPOSE  IN  A  SHORT  PERICX)  OF  TIME? 

Write  the  word  on  the  chalkboard,  and  break  it  down  thus: 


Biodegradable  =  life  that  is  able  to  break  down  easily. 

WHAT  KIND  OF  LIFE  OR  LIVING  THINGS  BREAK  DOWN 
THE  BICH)EGRADABLE  MATERIALS? 

ANYTHING  ELSE? 

THEN  WHAT  DO  SCAVENGERS  EAT? 

ALL  GARBAGE? 

WHAT  THINGS  STILL  HAVEN'T  DECOMPOSED? 


Bio  «  life 


degrad  =  breakdown 


RIGHT,  THESE  ARE  THINGS  WHICH  THE  MICROBES 
AND  SCAVENGERS  CANNOT  EAT.    THESE  ARE  CALLED 
NC»tBIODEGRADABLE  AND  ARE  ? 


NOW  LET'S  LOOK  AT  OUR  COfllPOST  PILE  AGAIN. 


WHAT  DOES  IT  LOOK  LIKE? 


TEACHING  STRATEGIES 


THINGS  HAVE  IXCQHPOSED  OR  ARE  DECOMPOSING? 


ANTICIPATED  STUDENT  BEHAVIORS 


ACTIVITY  4-26 


Students : 


— after  inspectini^  their  worksheets  and  the  pile, 
indicate  those  things  that  are  undergoing  decoBopo^ 
sition* 


HAVE  YOU 
INVOLVED 


STUDENTS? 


tilAS  THE  V70RD  WE  USED  TO  INSCRIBE  THINGS 
DECOMPOSE  IN  A  SHORT  PERIOD  OF  TliME? 

ffoxd  on  the  chatlkboaurd,  and  break  it  down  thus: 

fe        degrad  »  breakdown 

iable  =  life  that  is  able  to  break  down  easily. 

aND  OF  LIFE  OR  LIVING  THINGS  BREAK  DOWN 
£ODEGRADABI£  MATERIALS? 

ING  ELSE? 

MHAT  DO  SCAVENGERS  EAT? 
ARBAGE? 

THINGS  STILL  HAVEN'T  DECOMPOSED? 

,  THESE  ARE  THINGS  WHICH  THE  MICR(BES 
CAVENGERS  CANNOT  EAT.    THESE  ARE  CALLED 
»EGRADABLE  AND  ARE   ? 

ST'S  LOOK  AT  OUR  COMPOST  PILE  AGAIN  • 

X)EG  IT  LOOK  LIKE?  .  '? 


— respond,  "Biodegradable.* 


— respond,  •"Microbes.'' 
— respond ,  "Scavengers . " 
— respond ,  "G2u:bage . " 

— respond,  "No,  only  the  biodegradable*^  part  of  the 
garbage . " 

— after  inspecting  their  worksheets  and  the  pile 
irdicate,  "Plastic,"  "Glass,"  "Metal,"  etc. 


— respond,  "Metal,  rubber,  paper,  and  glass." 


— respond,  "Dirt,"  "Old  garbage,"  "Soil,"  "Humus." 


TEACHING  STRATEGIES 


WHY  DID  WE  SAY  COMPOST  PILES  WERE  BUILT? 

NOW  WE  ARE  GOING  TO  MAKE  A  MINI  OR  TINY  GARDEN 
WITH  OUR  COMPOST. 

Note  to  the  Teacher: 

It  is  suggested  that  each  student  plant  thzee  different 
kinds  of  seeds;  two  seeds  of  one  kind  in  each  peat  pot. 
Each  student  will  t**     have  three  pots  and  three  different 
kinds  of  plants.    If  there  is  conqpost  left  over,  the  rest 
of  the  seeds  can  be  planted  in  the  leftover  compost. 
Pass  out  three  peat  pots  and  three  cleaned  recycled  1/2- 
pint  milk  cartons  to  each  student.    Have  each  student 
fill  each  pot  at  least  three-fourths  full  with  compost. 
Use  conmercial  planting  soil  if  there  is  not  enough 
compost  to  go  around.    Then  place  one  pot  in  each  milk 
carton.    As  the  pot  itself  deor^nposes  the  entire  planting 
will  ccmform  to  the  cartca.    Ti  .  jarton  will  also  catch 
any  excess  water  used  in  keeping  the  seedlings  moist.  Also 
give  each  student  three  pqpsicle  sticks  or  pieces  of  mask- 
ing tape  to  use  as  labels.    It  wouM  be  best  to  have  at 
least  seme  cooqpost  in  eich  pot  st^plemented  with  soil  for 
the  rest. 

After  the  pots  are  filleu,  the  student  should  carefully 
plant  two  seeds  of  one  kind  in  each  pot. 

TAKE  A  POPSICIE  STICK  OR  PENCIL  AND  MAKE  TWO  HOLES 
ABOUT  (according  to  the  instructicms  printed  on 
the  seed  packets)  DEEP  IN  THE  C<»JPOST  IN  EACH  POT. 

NOW  you  PUSH  THE  SEEDS  INTO  THE  HOLES  AND  PACK 
THE  COMPOST  LOOSELY  OVER  THE  SEEDS.  WATER 
YOUR  POTS  THOROUGHLY  WHEN  FINISHED.     POUR  AWAY 
ANY  WATER  THAT  HAS  SOAKED  THMUCT  THE  POT  INTO 
THE  MILK  CARfON.    MARK  A  P.)PSICLE  STICK  OR 
MASKING  TAPE  WITH  YOUR  NAME  AND  THE  NAME  OF  THE 
PLANTS  IN  THAI'  POT. 


TEACHING  STRATEGICS 


:d  we  say  compost  piles  weke  built? 

[  are  going  to  make  a  mini  or  tiny  garden 
hjr  compost. 

t  Teacher: 

ssted  that  each  stijdent  plant  threp  different 
teds;  two  seeds  of  one  kind  in  each  peat  pot. 
It  will  t^.n  have  three  pots  and  three  different 
amts.    If  there  is  cos^st  left  over,  the  rest 
Is  cam  be  planted  in  the  leftover  compost, 
iree  peat  pots  and  three  cleaned  recycled  1/2- 
:artons  to  each  student.    Have  each  student 
ot  at  least  three-fourths  full  with  compost, 
ial  planting  soil  if  there  is  not  enough 
go  around.    Then  place  one  pot  in  each  milk 

the  pot  itself  decomposes  the  entire  planting 
m  to  the  carton.    The  carton  will  also  catch 
water  tised  in  keeping  the  seedlings  moist.  Also 
itudent  three  popsicle  sticks  or  pieces  of  mask- 
use  as  labels.    It  would  be  best  to  have  at 
compost  in  each  pot  st^pleroented  with  soil  for 


ots  are  filled,  the  student  should  carefully 
eeds  of  one  kind  in  each  pot. 

POPSICLE  STICK  OR  PENCIL  AND  MAKE  TWO  MOLES 
(according  to  the  instructions  printed  on 
ed  packets)  DEEP  IN  THE  COMPOST  IN  EACH  POT. 

U  PUSH  THE  SEEDS  INTO  IHE  HOLES  AND  PACK 
MPOST  LOOSELY  OVER  THE  SEEDS.  WATER 
OTS  THOROUOTLY  WHEN  FINISHED.     POUR  AWAY 
TER  THAT  HAS  SOAKED  THRCXJGH  THE  POT  INTO 
EJC  CARTON.     mar::  a  POPSICLE  STICK  OR 
3  TAPE  WITH  YOUR  NAME  AND  THE  NAME  OP  THE 
IN  THAT  POT. 
O 

^ERLC  


ANTICIPATED  STUDENT  BEHAVIORS 


St<  dents: 

—respond,  ''To  get  rid  of  garbage,"  "For  gardens." 


TEACHING  STRATEGIES 


Then  refer  back  to  the  earlier  activities  (Activity  4-2 
and  4^19)  that  deal  with  cycling  and  develop  and  write  a 
line  of  questioning  that  will  indicate  that  the  student 
understands  that  the  molecules  in  the  compost  are  now 
being  recycled.    Discuss  the  use  of  garbage  as  a 
fertilizer. 

NOTE:    On  tiie  blank  pages  following  this  activity  make 
a  copy  of  the  strategy  questions  you  xise  and 
the  behaviors  you  observed.    Mail  this  in  at  the 
same  time  as  you  return  the  feedback  form  for  this 
activity. 

Note  To  The  Teacher, 

Write  the  names  of  the  plants  on  the  chalkboard: 

Marigold 
Sensitive  plant 
Baan 

Give  the  students  the  option  of  taking  their  plants  heme  tc 
keep  them  or  keeping  them  in  the  classroom.    Be  sure  to 
instruct  the  students  to  keep  the  soil  moist  to  the  touch, 
(Make  sure  that  a  few  are  left  in  the  classroom,) 

One  advantage  to  the  peat  pots  used  in  this  activity  is 
that  the  student  can  put  the  whole  pot  including  the  plant 
in  th'^  soil  and  will  not  have  to  transplant  the  plant,  if 
the  student  does  not  plan  on  planting  the  pot  in  his  yard, 
it  should  be  eventually  planted  in  a  larger  clay  pot. 

The  plants  planted  in  the  remaining  class  compost  will 
need  to  be  replcuited  later. 


TEACHING  STRATEGIES 


back  to  the  earlier  activities  (Activity  4-2 
that  deal  with  cycling  and  develop  and  write  a 
istioning  that  will  indicate  that  the  student 
5  that  the  molecules  in  the  compost  are  now 
;:led.    Discuss  the  use  of  garbage  as  a 


:he  blank  pages  following  this  activity  make 
>py  of  the  strategy  questions  you  use  and 
behaviors  you  observed.    :*iail  this  in  at  the 
i  time  as  you  return  the  feedback  form  for  this 
.vity . 

i  Teacher. 


lames  of  the  plants  on  the  chalkboard: 
Id 

ive  plant 


udents  the  option  of  taking  their  plants  home  tc 
r  kef    ng  them  in  the  classroom.    Be  sure  to 
e  students  to  keep  the  soil  moist  to  the  touch, 
that  a  few  are  left  in  the  classroom.) 

[ge  to  the  peat  pots  used  in  this  activity  is 
udent  can  put  the  whole  pot  including  the  plant 
and  will  not  have  to  transplant  the  plant.  If 
does  not  plan  on  planting  the  pot  in  his  yard, 
e  eventuedly  plamted  in  a  larger  clay  pot. 

planted  in  the  remaining  class  compost  will 
replanted  3ater. 
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ANTICIPATED  STUDENT  BEHAVIORS      X    ACTIVITY  4-26 
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^  Me  and  my* 
Environment 


/MATERIALS 


ERIC 


CSJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 


2. 


AK>reciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

d*    Recognition  of  exan^les  of  man's  impact 
i^n  the  environment. 

CO!i4>rehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  natxire. 


CORE  C  OBJECTIVES J 

2.    Accept  the  need  for  recycling  materials 
through  his: 

Identification  of  uses  for  various 
c<»i^nents  of  solid  waste* 

c.    Accon5>lishment  of  a  recycling  task. 


TEACHING  STRATEGIES 


Activity  4-27.    A  Recycling  Scavenger  Hunt  Or  Cleanig) 

Wou;  that  6tude.nt6  <uul  mcJiz  oi  the.  p^bteM  garage 
(LUpo^at,  and  hptcl{fiadly  the  pnobtm6  bought  about  by 
nonbA.od(i£Hjadabl(L  matvuaJU,  it  vooutd  6e  dUAjiablz  to 
involve  than  in  a  clejonup  and  HzcycZing  p/uoject  o^  thtiJi 
om. 

The  interest  of  your  students  and  your  ability  to 
stimulate  this  interest  will  promote  the  success  of 
the  project. 

There  are  many  specific  projectt;  from  which  to  select. 
Some  of  these,  such  as  collecting  cans  and  bottles,  can 
be  used  as  money-making  projects. 


OCUS  FOR  THIS  ACTIVITY 


OALS: 


Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through : 

d.    Recognition  of  examples  of  mcUi*s  isipact 
i^n  the  environment. 

Cos^rehend  the  role  of  man  as  an  integral 
part  of  natiire,  not  apart  frcmi  nature. 

OBJECTIVES: 

Accept  the  need  for  recycling  materials 
through  his: 

b.  Identification  of  uses  for  various 
ccHT^nents  of  solid  waste. 

c.  Accon^lishment  of  a  recycling  task. 


TEACHING  STRATEGIES 


^2-    A  Recycling  Scavenger  Hunt  Or  Cleanup 

idtnt&  cJiz  mcJvi  oi  thz  phjoblom  ga/tbagz 
id  6pzoLiicalty  thz  p/wbZms  brought  about  by 
lablz  mcUeJiiciU,  It  mold  be  du^Jiabtz  to 
1  in  a  cZtanap  and  Azcy cling  pHojzct  oi  tkoJji 


of  your  students  and  your  ability  to 
lis  interest  will  promote  the  success  of 


ny  specific  projects  from  which  to  select, 
e,  such  as  collecting  cans  and  bottles,  can 
oney-making  projects. 


UNIT  IV. 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRCMNENT 

GARBAGE  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-27.     A  RECYCLING  SCAVENGER 
HUNT  OR  CLEANUP 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tkt  znd  oi  tkU  activity,  each  6tudznt  6houZd: 

"have  poAticipatzd  in  a  oloM^  on,  individual  KZcydUng 
pnjojtct. 


TEACHING  STRATEGIES 


The  project  you  select  should  be  conducted  periodically  for 
the  remainder  of  the  year.    If  it  is  a  money-making  project, 
students  should  be  allowed  to  decide  how  the  money  will  be 
used. 

You  are  the  key  factor  in  generating  and  keeping  interest 
in  the  project,  so  be  enthusiastic. 

Once  students  have  staurted  on  a  project,  you  might  ask 
why  the  word  scavenger  was  used  when  you  named  the  project 
"A  Recycling  Scavenger  Hunt." 

Following  are  suggested  activities.    Peel  free  to  partici- 
pate in  any  activities  you  may  know  of  whether  or  not  they 
are  listed.    Students  may  also  have  suggestions.    You  may 
find  it  expeditious  to  work  in  cooperation  with  any  civic 
groups  that  careac^  have  initiated  such  projects.  Groups 
that  have  been  involved  in  the  past  are  the  YMCA,  Kiwanis, 
J.C.'s,  cis  well  as  local  environmental  groups. 

Suggested  Projects 

1.  Collecting  £duminum  cans. 

2.  Collecting  glass  bottles. 

3.  Collecting  scrap  metal. 

4.  Collecting  newspapers. 

5.  Cleaning       the  school,  grounds. 

6.  Cleaning  up  vacant  yards. 

7.  deeming  public  grounds  and  parks* 

8.  Cleaning  water  shorelines. 

9.  Keeping  a  stretch  of  roadway  or  hiking  trails 
litter  free  through  a  periodic  patrol. 

Be  creative  and  enthusiastic I 


Keep  a  record  of  the  amounts  of  things  collected  and 
continue  to  stress  the  benefits  of  such  endeavors, 
especially  since  they  directly  influence  the  student  as 
a  creature  in  his  natural  environment. 


TEACHING  STRATEGIES 


ANTiriPATED  STUDENT  BEHAVIORS 


:t  you  select  should  be  conducted  periodically  for 
ider  of  the  year.    If  it  is  a  noney-naking  projectj 
should  be  allonred  to  decide  how  the  money  will  be 

le  key  factor  in  generating  and  keeping  interest 
>ject,  so  be  enthusiastic. 

^nts  have  started  on  a  project,  you  might  ask 
>rd  scavenger  was  used  nAien  you  named  the  project 
.ng  Scavenger  Hunt.*' 

are  suggested  activities.    Feel  free  to  partici- 
y  activities  you  nay  know  of  irtiether  or  not  they 
i.    Students  may  also  have  suggestions.    You  may 
peditious  to  work  in  cooperation  with  any  civic 
t  already  have  initiated  such  projects.  Groi^ 
been  involved  in  the  past  are  the  YMCA,  Kiwanis, 
well  as  local  environmental  groins. 

Projects 

ollecting  aluminum  cans, 
'ollecting  glass  bottles, 
ollecting  scrap  metal, 
ollecting  newspapers, 
leaning  xsp  the  school  groimds. 
leaning  up  vacant  yards, 
leaning  public  grounds  and  parks, 
leaning  water  shorelines. 

eeping  a  stretch  of  roadway  or  hiking  trails 
itter  free  through  a  periodic  patrol. 

e  and  enthusicugtici 


ord  of  the  amounts  of  things  collected  and 
o  stress  the  benefits  of  such  endeavors, 
since  they  directly  infliience  the  student  as 
\  in  his  natural  environment. 
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Me  and  my 
Environmenf 


/MATERIALS 


V 


ERIC 


OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 
UNIT  GOALS: 

1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  environment 
through: 

Recognition  of  exair4)les  of  man*s  impact 
ixpon  the  environment. 

CORE  C  OBJECTIVES: 

2.  Accept  the  need  for  recycling  materials 
through  his: 

b.  Identification  of  uses  for  various 
cCMnponents  of  solid  waste. 

c.  Accomplishment  of  a  recycling  tcisk* 


UNI 


COR 


ACT 


TEACHING  STRATEGIES 


Activity  4-28.    Me,  Recycling^  And  Art 

TkU  last  oi  thnjdt  AncycUng  actlvJiXLa^  should  aUouo 
^tudtviU  tht  oppo^itunity  to  cAtatt  ^omatking  (Me^JoC 
OK  oAtUtia  ^Hjom  KaajdLtd  mateJUals,    It  aj^  a  vaHij 
pnadticjoZ  and  toncAztz  my  oi  mding  the.  miX. 


Tell  the  students  that  they  may  now  make  something  of 
their  choice  from  recycled  materials.    The  only  limits 
are  that  they  must  provide  the  recycled  materials  them- 
selves and  that  the  materials  must  be  truly  recycled. 
You  will  provide  as  many  of  the  tools  and  working 
materials  as  possible,  but  encourage  students  to  bring  in 
their  own  tools  to  work  with  also.    Contact  the  art, 
industrial  arts,  and  home  economics  instructors  for  ideas 
and  assistance  if  need  be. 


Kt 

-he 

ol 
-he 


■OCUS  FOR  THIS  ACTIVITY 


»ALSj 


.    Appreciate  the  cycling  relationships  of  the 
materials  and  orgcuiisms  in  the  environment 
through: 

d.    Recognition  of  exan^les  of  man*s  impact 
i^on  the  environment. 

OBJECTIVES : 

.    Accept  the  need  for  recycling  materials 
through  his: 

b.  Identification  of  uses  for  various 
components  of  solid  waste. 

c.  Accomplishment  of  a  recycling  task* 


TEACHING  STRATEGIES 


28.    Me,  Recycling^  And  Art 

5  tliM.t  nzcycUng  actLvW.<u  should  aZJLoi/o 
t  oppon^tunity  to  cA^rtt  6omeMUng  u^z^ut 

nd  QjoncAoXz  my  OjJ  mding  tkz  unit. 


udents  that  they  may  now  make  sc^nething  of 
e  from  recycled  materials.    The  only  limits 
ey  must  provide  the  recycled  materials  them- 
that  the  materials  imist  be  truly  recycled, 
ovide  as  many  of  the  tools  and  working 
s  possible,  but  encourage  students  to  bring  in 
3ols  to  work  with  also.    Contact  the  art, 
arts,  and  home  economics  instructors  for  ideas 
ice  if  need  be. 

ERLC 


UNIT  IV. 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  m 
ENVIRONMENT 

GARBAGE  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-28.     ME,  RECYCLING,  AND  ART 


ANTICIPATED  STUDENT  BEHAVIORS 


thz  and  oi  tkU  attivity,  tack  ^tudznt  should: 

"hav^  dotlzctzd  nzcjycJitd  matz^aJU      kU  choico. 
ioA  incjoHpoKatlon  into  an  antutic  ofi  a6e^u£ 
ob  jzct. 

"havz  comploXzd  thz  conht/ujudtion  o^  kU  n^zcycltd 
ant  OK  utiJUtaJiian  ^oKm. 


[  ACTIVITY  4-28 

f  ® 


MATERIALS 


TEACHING  STRATEGIES 


Allow  the  studerits  as  much  freedcnn  as  possible,  and 
provide  assistance  only  necessary  or  requested. 

Remember  the  success  your  students  had  in  constructing 
space  ships  from  styrofoam  cups. 


Following  are  some  projects  suggested  by  your  colleagues. 

1.    Christmas  tree  decorations  made  from  old  light 
bulbs,  popsicle  sticks,  tin  can  covers,  gum 
wrapper  or  newspaper  chains. 


2, 
3. 

5, 
6. 
7. 


Ash  trays  or  coMters  from  tin  cans. 

Waste  baskets  from  circular  cardboard  or  metal 
drums. 

Terraritjros  from  old  bottles. 

Swings  from  old  tires. 

Pencil  holders  from  old  tin  ccUis. 

Window  decorations  or  grouted  hot  pads  from 
tumbled  bits  of  colored  glass. 


8.    Doll  furniture  from  liimber  scraps. 

Have  students  take  pictures  of  their  creations.    If  you 
have  plenty  of  film,  each  student  could  be  photographed 
with  his  work.    It  may  be  necessary,  however,  for  students 
to  photograph  several  objects  at  a  time  to  conserve  film. 
Identify  each  object  and  who  made  it  on  the  back  of  each 
picture.    Also  identify  who  took  the  picture. 


TEACHING  STRATEGIES 


ANTICIPATED  STUDENT  BEHAVIORS 


students  as  much  freedom  cis  possible,  and 
distance  only  v^en  necessary  or  requested. 
tie  success  your  sttj^ents  had  in  constructing 
s  from  styrofoam  cups. 


are  some  projects  suggested  by  your  colleagues. 

3tmas  tree  colorations  made  from  old  light 
5,  popsicle  sticks,  tin  can  covers,  gum 
per  or  newspaper  chadns. 

trays  or  coasters  from  tin  cans. 

2  baskets  from  circular  cardboard  or  metal 


iriums  from  old  bottles. 

|s  from  old  tires. 

LI  holders  from  old  tin  cans. 

)w  decorations  or  grouted  hot  pads  from 
Led  bits  of  coloured  glass. 

furniture  from  luxnber  scraps. 

its  take  pictures  of  their  creations.    If  you 
f  of  film,  each  student  could  be  photographed 
3rk.    It  may  be  necessary,  however,  for  students 
iph  several  objects  at  a  time  to  con»erve  film, 
ich  object  and  who  made  it  on  the  back  ot  each 
klso  identify  who  took  the  pict\ire. 
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OBJECTIVE  FOCUS  FOR  THIS  ACTIVITY 


Me  and  my 
Environment 


UNIT  GOALS: 


1.  Appreciate  the  cycling  relationships  of  the 
materials  and  organisms  in  the  envirr/unent 
through : 

a.  Understcmding  of  what  a  cycle  is. 

b.  Understanding  of  the  role  of  deccnnposers. 

c«    Realization  that  certain  materials  are 
in  finite  supply. 

d.    Recognition  of  examples  of  man's  impact 
upon  the  environment. 

2«    Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  from  nature* 

CORE  C  OBJECTIVES: 

1.  Perceive  that  garbage  (solid  waste)  is  a 
man-made  problem  through  his: 

a«    Understanding  of  the  concept  of 

biodegradable  and  nonbiodegradable. 

b«    Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

c.    Description  of  daily  garbage. 

2.  Accept  the  need  for  rec^^cling  materials 
through  his: 

a.    Recognition  that  certain  materials  are 
in  finite  supply. 

b*    Identification  of  uses  for  various 
components  of  solid  waste. 

c«    Accomplishment  of  a  recycling  task. 


FOCUS  FOR  THIS  ACTIVITY 
GOALS: 

1.  Appreciate  the  cycling  relationships  (3f  the 
materials  and  orgcunisms  in  the  environBient 
through : 

a.    Understanding  of  what  a  cycle  is. 

b«    Understanding  of  the  role  of  decomposers. 

c*    Realization  that  certain  materials  are 
in  finite  siqpply. 

d.    Recognition  of  examples  of  man's  intact 
upon  the  environment. 

2.  Comprehend  the  role  of  man  as  an  integral 
part  of  nature,  not  apart  frcm  nature. 

C  OBJECTIVES: 

1«    Perceive  that  garbage  (solid  waste)  is  a 
man*made  problem  through  his: 

a*    Understanding  of  the  concept  of 

biodegradable  and  nonbiodegradable. 

b.  Realization  that  satisfactory  solid 
waste  disposal  is  difficult. 

c.  Description  of  daily  gai^age. 

2.    Accept  the  need  for  recycling  materials 
through  his: 

a.    Recognition  that  certain  materials  are 
in  finite  supply. 

b«    Identification  of  uses  for  various 
components  of  solid  waste. 

^    Accomplishment  of  a  recycling  task. 


^ERIC. 


UNIT  IV. 


CORE  C, 


TRANSFER  AND  CYCLING 
OP  MATERIALS  IN  MY 
ENVIRONBIENT 

GARBAGE  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-29.     REVIEW  OF  SUCCESS 


ERIC 


Me  and  my* 
Environment 


MATERIALS 


Worksheet  4-11 
Slide  4-33 


CORE  C  OBJECTIVES  (continued) : 

3.    Exhibit  a  positive  attitude  towards  microbes 
that  decompose  garbage. 


TEACHING  STRATEGIES 


Activity  4-29.    Review  Of  Success 

In  tku  actlvAJty  thz  Jbtudmtb  am  givtn  tht  oppoHtmlty  to 
txpKUi>  thoJji  attitudz^  about  mcycJUng  and  ga/ibagz. 
Tujo  mnkA>h(LttJb  and  iouK  ^tidu  hoAvz  cub  a  6tanuJtM  ioK 
dUcu66ion* 


JJV-> 

-mi 

DISTRIBUTE  MATl 


Part  I. 


Distribute  Worksheet  4-11  and  have  each  studejit  write  his 
name  on  it. 

Project  each  question.  Slides  4-33  through  4-36,  sepa- 
rately.   Read  question  one  and  answer  choices  aloud  to 
the  students.    Allow  ample  time  for  them  to  mark  their 
worksheets.    Repeat  this  procedure  for  the  next  three 
questions* 


C  OBJECTIVES  (continued)  : 

3.    Exhibit  a  positive  attitude  towards  microbes 
that  decompose  garbage. 


TEACHING  STRATEGIES 


4-29.    Review  Of  Success 

itivity  tkz  6tudejfvU  (Uiz  givzn  thz  oppo^tmlty  to 
itiA  attitudes  about  maycZing  and  goHbagz* 
lee^  and  iouJi  6Udu  6Vivz  a/>  a  ^timuliu  loK 
I. 


UNIT  IV. 


CORE  C. 


TRANSFER  AND  CYCLING 
OF  MATERIALS  IN  MY 
ENVIRONMENT 

GARBAC^  AND  MY 
ENVIRONMENT 


BSCS 


ACTIVITY  4-29.       REVIEW  OF  SUCCESS 


ANTICIPATED  STUDENT  BEHAVIORS 


At  tiiz  end  0^  thU  activ-Uy,  e.ach  itidtnt  ihouM: 

--kave.  zxpfiu&ad  kU  cUtUudu  towoAdi  goAbage.  and 
KdcycUng  by  Cjomptating  iiioHiUihtzU  4- U  and  4-11. 

—be.  able  to  di^end  ku,  an&weM  to  the  taiki 
aA&lgmd  In  Uo^hjetti,  4-11  and  4-12. 


DtSTRtBUTE  MATERIALS 


Worksheet  4-11  and  have  each  student  write  his 


ich  question.  Slides  4-33  through  4-36,  sepa- 
tead  question  one  and  answer  choices  aloud  to 
Its.  Allow  ample  time  for  them  to  mark  their 
Repeat  this  procedure  for  the  next  three 


■ERIC 


-should  recognize  the  moccasin  as  the  only 
biodegradable  material  and  mark  picture  C 
with  an  X* 

-should  recognize  that  all  the  choices  contribute 
to  the  garbage  problem  and  so  mark. 


EMC 


MATERIALS 


Slide  4'-34 


 i 


l^t  KM  tMiMi  mil  «i  Murnt 


slide  4-3b 


Slide  4-36 


SUPERmAR 


TEACHING  STRATEGIES 


After  all  students  have  had  the  opportunity  to  answer  all 
of  the  questions,  collect  the  worksheets.    Then  project 
each  slide  and  discuss  the  answers  with  them.    Have  them 
defend  their  choices,    since  questions  2,  3,  and  4  assess 
attitude  as  much  as  anything  else,  the  student  should  be 
given  due  credit  for  defending  his  answer  in  a  logical 
manner.    Allow  them  to  challenge  one  another.  The 
discussion  will  give  you  insight  as  to  which  points  still 
need  to  be  stressed. 


INVOLVE  YO 
V  SLOWEST 
I* STUDENTS 


After  the  nlass  tally  the  students'  answers  on  Tallysheet 
4-9.    Consider  whether  the  whole  class  needs  further 
review  or  if  a  few  individuals  need  special  attention. 


TEACHING  STRATEGIES 


students  have  had  the  opportxinity  to  amswer  all 
^stions,  collect  the  worksheets.    Then  project 
i  and  discuss  the  answers  with  them*    Have  them 
5ir  choices,    since  questions  2,  3,  and  4  assess 
IS  much  as  anything  else^  the  student  should  be 

credit  for  defending  his  answer  in  a  logical 
mow  them  to  challenge  one  another*  The 
\  will  give  you  insight  as  to  which  points  still 
i  stressed. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


ACTIVITY  4-2S 

@ 


-should  have  modified  their  initial  attitude  of 
"dirty"  and  "dangerous"  when  applied  to  decomposer^ 
microbes.    An  indication  of  this  attitude  chcmge 
is  the  student's  marking  of  choice  B,  helpful. 

-most  likely  will  choose  either  A  or  B.  Whereas 
throwing  a  bottle  into  the  trash  is  far  more 
suitable  than  tossing  it  out  of  a  car  or  smashing 
it  against  rocks,  the  preferred  response  is 
recycling.    Hence,  choice  B  is  the  best  thing 
for  the  environment. 


\ 


INVOLVE  YOUR 
V  SLOWEST  xi^ju 
r*STUDENTallJw 


class  tally  the  students'  answers  on  Tallysheet 
lider  whether  the  whole  class  needs  further 
if  a  few  individuals  need  special  attention. 


AaiVITY  4-29 

@ 


MATERIALS 


Worksheet  4-12 


TEACHiNG  STRATEGIES 


Part  11. 

Distribute  Worksheet  4-12  and  have  each  student  write  his 
name  and  the  date  on  it.    Read  the  question  and  explain 
what  is  to  be  done.    Let  the  students  interpret  the  four 
pictures  themselves,  however. 

Give  the  students  a  choice  of  how  they  wish  to  complete 
the  story  m  their  own.    Have  both  a  tape  recorder  and  a 
camera  available  for  those  students  who  wish  to  use  those 
mediums. 


Fill  in  Tallysheet  4-10  applying  to  Worksheet  4-12. 
Send  in  both  tcU.ly sheets* 

Select  the  cleverest  or  roost  interesting  student 
Worksheet  4-12  stories  and  send  in  with  their  ending. 


TEACHING  STRATEGIES 


[orksheet  4-12  and  have  each  sttadent  write  his 

date  on  it.    Read  the  question  and  explain 
>e  done.    Let  the  students  interpret  the  four 
imselves,  hoi^ever. 

idents  a  choice  of  how  they  wish  to  complete 

their  own.    Have  both  a  tape  recorder  euid  a 
.able  for  those  students  who  wish  to  use  those 


ysheet  4-10  applying  to  Worksheet  4-12. 
tallysheets. 

Severest  or  roost  interesting  sttident 

12  stories  and  send  in  with  their  ending. 


ANTICIPATED  STUDENT  BEHAVIORS 


students: 


— may  complete  the  story  with  any  number  of  inter- 
mediate steps,  but  the  final  one  should  indicate 
a  recycling  use  such  as:    returning  it  to  a 
recycling  center,  using  it  to  make  papier-mache, 
shredding  it  for  packing  materials,  etc. 
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NEW  STUDENTS  ENTERING  DURING  THIS  CORE 


Date  Entered 

Last  Name     Name  Used 

Ethnic  Groi^ 

Sex 

Birthdate 

Test  date 

Test 

Tota 

W 

B 

S 

0 

M  F 

W  B  0 

W 

B 

S  , 

0 

M  F 

W  B  0 

W 

B 

S 

0 

M  F 

W  B  0 

w 

B 

S 

0 

N  F 

W  B  0 

STUDENTS  DWDPPED  IN  THIS  PERIOD 


Date  Dropped 

Last  Naune  First 

W  »  yfhite 
B  =  black 
S  =  Spanish- 
Americem 
0  =  other 


W  «  Wise 
B  «  Binet 
0  =  other 
(name) 


ADDITIONAL  INFORMATION  ON  NEW  STUDENTS: 
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HEW  STUDENTS  ENTERING  DURING  THIS  CORE 


Sex 

Birthdate 

Test  date 

Test 

Total 

Verbal 

Perfonance 

Previous  Test  Score 

r  0 

M  F 

W  B  0 

0 

M  F 

W  B  0 

0 

M  F 

W  B  0 

0 

M  F 

W  B  0 

H  «  Wise 

B  >  Binet 

th-  O  =  other 

'an  (nanie) 
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